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ABSTRACT 
The purpose of this study was to analyse the tracking systems used to identify patients 
with tuberculosis who missed a clinic appointment at primary health care facilities in 
Waterberg District.  A quantitative descriptive correlation design was used to determine 
if there was an association between the tracking systems used and the defaulter rates.  
Data was collected using a questionnaire with nurses from 46 primary health care 
facilities, defaulter rates were accessed from the ETR.Net and the two sets of data were 
correlated.  The results showed that the blue folder yielded the lowest mean defaulter 
rate while the green card yielded the highest mean defaulter rate.  Nurses were 
unaware of the true defaulter rate in their facilities as they underestimated these rates.  
They therefore did not implement relevant intervention strategies to recall patients or 
find ways to improve the tracking systems used to reduce the defaulter rate in their 
health facilities.   
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CHAPTER 1 
ORIENTATION TO THE STUDY 
 
1.1 INTRODUCTION 
This chapter introduces the research problem, the research purpose and objectives.  
It defines the key terms and explains the theoretical foundation used in the study.  
The chapter outlines the quantitative descriptive and correlative research design that 
was used to analyse the tracking systems in primary health care clinics in Waterberg 
District in order to identify the system that was most effective in reducing 
tuberculosis defaulter rates.  The research methodology is briefly described to give 
an overview of the process.  Ethical considerations and issues relating to enhancing 
validity and reliability are highlighted, as well as the limitations of the study. 
Tuberculosis, according to the World Health Organisation (WHO) remains a major 
cause of illness and death worldwide (WHO 2012:3).  According to the WHO’s 2012 
Global Report, South Africa reported the third highest tuberculosis incidence in the 
world at 993 cases per 100 000 population (WHO 2012:11).   
In 2011 South Africa reported a total of 129 770 new smear positive tuberculosis 
cases (WHO 2012:30) with a cure rate of 73% and a treatment defaulter rate of 6.8% 
amongst patients started on treatment (WHO 2012:160).  Although the defaulter rate 
improved slightly from 7% in the previous year, it was still far from the internationally 
accepted target of less than 5%.  Defaulter rate is one of the most important 
challenges to tuberculosis control in this country (Lutge, Ndlela & Friedman 
2009:17).  Initial defaulter rate refers to the proportion of patients who are diagnosed 
with tuberculosis but do not start treatment because the patients are not followed-up 
by primary health care facilities.  These rates are much higher and vary from 
province to province ranging from 4% to 26% (South Africa 2010).                    
Many factors contribute to the high tuberculosis defaulter rate in South Africa 
including poor knowledge of the disease, lack of food and support during the illness, 
negative attitudes of health care workers towards patients with tuberculosis, 
movement of patients and side effects of medication (Medical Research Council of 
South Africa 2009:22-27; Lutge et al 2009:17, Rajagopaul 2011).  However, there is 
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evidence that suggests that the tuberculosis defaulter rate may be inaccurate in the 
country due to poor recording in the tuberculosis registration system and an inability 
of the health system to recall patients to continue treatment.  According to the 
Medical Research Council of South Africa (2009:17), 14% of patients with 
tuberculosis who were identified as defaulters were found to have completed their 
treatment and had to be reclassified accordingly.  The European Union-funded 
Tuberculosis Tracer Project that was implemented in all nine provinces in South 
Africa between January 2008 and May 2009 found that on average, 3% of patients 
who started treatment, were incorrectly recorded as defaulters and were compliant 
with their treatment.  The project recommended the implementation of tracking 
systems at facility level to recall patients on their allocated appointment dates (South 
Africa 2009:10). 
According to Fraser, Allen, Bailey, Douglas, Shin and Blaya (2007:29), there are 
three stages in the tuberculosis treatment process in which patients must be 
monitored, viz, people suspected of having tuberculosis and who need to start 
treatment, patients who need to continue treatment and patients who need to follow 
up their laboratory examinations.  In this study, patients with tuberculosis who miss a 
clinic appointment are those who are given return dates by a nurse, to either start 
treatment, to continue treatment and/or to follow up their laboratory tests.  Defaulting 
from treatment and not starting treatment at all poses serious health risks to both 
infected individuals and the community at large (Bronner, Podewils, Peters, 
Somnath, Nshuti & Mametja 2012:2) while the lack of laboratory examinations 
results in unknown treatment outcomes.   
Given the barriers that prevent patients from returning for tuberculosis follow up in 
resource-poor environments and the frequent migration amongst patients with 
tuberculosis due to poverty and social disruption, the health system has to take 
responsibility to track and find missing patients and to provide them with treatment 
(Fraser et al 2007:31).   Failure to do so will lead to unnecessary morbidity and 
mortality.       
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1.2 BACKGROUND TO THE PROBLEM 
The tuberculosis defaulter rate in South Africa is over-estimated due to challenges in 
tuberculosis recording and reporting.  The lack of or underutilisation of standardised 
tracking systems to identify patients with tuberculosis who miss their clinic 
appointments may contribute to the high defaulter rate in the country. 
 
1.2.1 The source of the research problem 
High tuberculosis defaulter rates is a major concern in South Africa and a barrier to 
achieving the expected outcomes of less than 5% set by the WHO (Lutge et al 
2009:17).  In response to the escalating tuberculosis burden in the country and as a 
way of addressing the challenges of tuberculosis default, the European Union-
funded Tuberculosis Tracer Project was implemented in 72 sub-districts in all 
provinces in the country between January 2008 and May 2009.  Three hundred and 
fifty two (352) health facilities benefitted from the 72 tracer teams that comprised a 
nurse as team leader, two community health workers and a data capturer.  Health 
facilities identified and referred patients who missed a clinic appointment to the 
tracer teams for tracing.  The tracer teams visited patients' homes, schools and/or 
places of work and reported the outcomes of those visits to the health facilities.   
Overall, the Tuberculosis Tracer Project found that 65% of patients who were traced 
were successfully put back onto treatment while 3% of patients did not miss a clinic 
appointment and were incorrectly referred for tracing (South Africa 2009:10). 
As Project Manager of the Tuberculosis Tracer Project, the researcher noticed that 
health facilities used different methods of identifying patients with tuberculosis who 
missed a clinic appointment.  Some facilities used the Patient Clinic/Hospital Card 
(GW 20/12), some used a notebook and others utilised a diary.  Fraser et al 
(2007:30) stated that managing patients with chronic diseases such as tuberculosis 
requires a long-term relationship with the patient and is dependent on maintaining a 
patient’s history and monitoring his/her progress.   
In South Africa, patients suspected of having tuberculosis are recorded in the Case 
Identification and Follow-Up Register (GW 20/13).  If they have a laboratory result 
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that is suggestive of tuberculosis, they are recalled to the health facility to start 
treatment.  If they do not return to the health facility to start treatment, they are 
recorded as initial defaulters or as being lost to follow up.  Patients who are already 
on treatment for tuberculosis have a Patient Clinic/Hospital Card (GW 20/12) that 
contains data entry fields for detailed information on diagnosis, history of 
tuberculosis, treatment, care and support.  These patients are also recorded in the 
Tuberculosis Treatment Register (GW 20/11).  The Patient Clinic/Hospital Card, 
commonly known as the blue card, remains at the health facility and is updated at 
each visit.  The Patient Treatment Card (GW 20/15), commonly known as the green 
card, is a summary of the patient’s tuberculosis history, treatment, care and support 
and remains with the patient at all times for continuity of care.  The green card allows 
patients with tuberculosis to access treatment at any health facility in the country.  All 
three (3) documents (GW 20/13, GW 20/12 and GW 20/15) include review/follow-up 
dates for patients to return to health facilities.  However, due to incomplete 
information and the general poor recording, the documents do not support the 
monitoring and surveillance of patient care.  Furthermore, there is no policy directive 
in the National Tuberculosis Control Programme for the implementation of tracking 
systems to recall patients on their appointment dates.  A recent study by Podewils, 
Bronner, Mametja, Bantubani and Bristow (2012:2) found that only 80% of patient 
details were recorded in all data sources.  If patients’ return dates are not recorded in 
the Case Identification and Follow-Up Register, blue or green card, then neither the 
health care worker nor the patient knows the return date.    
Inaccurate data entry is a global issue. In a study aimed at reducing default among 
patients with tuberculosis in the Philippines, Blumenfeld, de los Santos, Teoxon, 
Cruz and Dizon (1999:6) found that out of 100 defaulters contacted at home, all 
claimed that they had completed treatment, despite what their clinical records 
showed.  The study also found that haphazard data entry in the patients’ clinical 
records made it unclear as to whether a patient had completed treatment or had 
defaulted.  In support of this study, Day, Middlemiss, Thorpe and Okereke (2012:1) 
found that 25% of patients in West Yorkshire who did not complete their treatment 
included patients who were classified as lost-to-follow-up.  In this study, lost-to-
follow-up was defined as the failure of the health system to contact patients before 
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the end of treatment.  Authorities responsible for the tuberculosis programme in 
West Yorkshire were concerned that some patients who were classified as lost-to-
follow-up had in fact completed their treatment.  Both these studies attributed the 
lack of tracking systems to recall patients as an important factor in the defaulter 
rates.  
            
1.2.2 Background to the research problem 
Tuberculosis is one of the leading causes of death in the world, affecting an 
estimated nine (9) million people and causing death in nearly 1.4 million people 
annually (WHO 2012:3).  South Africa, with the third highest tuberculosis incidence 
in the world is only behind India and China (with much larger populations).   
In 1996 South Africa adopted the Directly Observed Treatment Short Course (DOTS) 
strategy for effective tuberculosis control in the country.  Within the DOTS strategy, 
the cure rate and defaulter rate are key indicators for measuring programme 
performance.  The cure rate target set by the WHO is 85% while the defaulter rate 
target is <5%.  Table 1.1 below shows how the three high burden countries 
performed in their Tuberculosis Control Programmes between 2007 and 2009 (WHO 
2011:134, 218, 236).   
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Table 1.1:  Cure rates and defaulter rates in China, India and South Africa from 
2007 to 2009 
 Cure rate Defaulter rate 
China 
2007 92% 1% 
2008 93% 1% 
2009 92% 1% 
 
India 
2007 84% 6% 
2008 85% 6% 
2009 85% 6% 
South Africa 
2007 64% 8% 
2008 67% 8% 
2009 67% 7% 
(WHO 2011:134, 218, 236) 
Although there is a general trend of improvement in South Africa, the country’s cure 
rates and defaulter rates are the poorest among the three high burden countries and 
its performance is far below the standards set by the WHO for effective tuberculosis 
control (South Africa 2008:4).      
Poor recording and lack of effective use of tracking systems also contribute to high 
defaulter rates in South Africa.  Dunbar, Lawrence, Verver, Enarson, Lombard, 
Hargrove, Caldwell, Beyers and Barnes (2011:337) found that the accuracy and 
completeness of the tuberculosis registration system is inadequate in South Africa 
while The Medical Research Council of South Africa (2009:29) found that the quality 
of the classification of tuberculosis treatment outcomes is poor in the tuberculosis 
registers.  A recent study by Podewils et al (2012:10) found that 36% of patients, 
who had a laboratory-confirmed diagnosis of tuberculosis in health facilities in South 
Africa, did not start treatment due to an inability of primary health care facilities to 
recognise when patients missed their appointments and to recall them to start 
treatment.   
The Medical Research Council of South Africa (2009:29) noted that achieving and 
maintaining high data reporting quality is a common challenge for tuberculosis 
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programmes and requires careful training and on-going supervision of health care 
workers.  Poor recording in the tuberculosis registration system results in wastage of 
resources for tracing and also impacts negatively on the defaulter rate.  Research 
showed that improved referral, transfer and tracking systems for patients suspected 
of having tuberculosis and those on treatment prevented loss of patients during 
diagnosis and treatment and ultimately improved treatment outcomes (TB REACH 
Wave-2 2011).  Furthermore, Fraser, Biondich, Moodley, Choi, Mamlin and Szolovits 
(2005:84-85) noted that when medical record systems were used to track patient 
outcomes and compliance with therapy, the benefit of such systems was driven by 
the belief that they could help improve the quality of health care.     
 
1.3 RESEARCH PROBLEM 
The tuberculosis defaulter rate in South Africa is amongst the highest in the world at 
7% compared to the <5% target set by the WHO.  As seen in Table 1.1 above, the 
defaulter rate for the period 2007-2009 in South Africa was the worst amongst the 
three high burden countries and is the main reason for the country not achieving the 
cure rate target of 85%.  The high defaulter rate may be influenced by the lack of 
tracking systems at primary health care facilities to recall patients on their 
appointment dates.  Research by Dunbar et al (2011:337) has identified that 
tuberculosis data capturing and thus also the defaulter rate is inaccurate in the 
country due to incorrect recording in the tuberculosis register.  No research has been 
done to determine the role of tracking systems in reducing defaulter rates in South 
Africa.  In addition, although various types of tracking systems are used at health 
facilities, no research has been conducted to describe the outcomes of the different 
tracking systems used in the different primary health care facilities.     
 
1.4 AIM OF THE STUDY 
1.4.1 Research purpose 
The purpose of this study is to analyse the use of tracking systems that are used to 
identify patients with tuberculosis who missed a clinic appointment, either to start 
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treatment, to continue treatment or for laboratory follow up at health facilities in 
Waterberg District in Limpopo Province in order to identify the tracking system that is 
most effective in reducing defaulter rates.   
 
1.4.2 Research objectives 
The objectives of this study are to: 
• describe the tracking systems used at primary health care facilities to identify 
patients with tuberculosis who missed a clinic appointment; 
• determine the defaulter rates in the facilities in the study by accessing health 
facilities’ defaulter rates from the electronic TB Register (ETR.Net); and    
• determine the effectiveness of the different tracking systems in reducing 
defaulter rates by describing the association between the tracking systems 
used and the defaulter rates.        
 
1.5 SIGNIFICANCE OF THE STUDY 
 
By analysing the tracking systems that  are currently used, the study will identify the 
strengths and weaknesses of these systems and recommend the tracking system 
that is most effective in identifying defaulters and in reducing tuberculosis defaulter 
rates.  Should clinics use the recommended tracking system, this may result in a 
lower defaulter rate and a higher cure rate for tuberculosis. 
 
1.6   DEFINITIONS OF TERMS 
The key concepts of the study are described in terms of a theoretical definition 
followed by an operational or contextual description. 
• Analysis:  A detailed examination of the elements or structure of something 
(Oxford South African Concise Dictionary 2010, “analysis”).  In this study, the 
researcher conducted a detailed examination of the systems used at primary 
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health care facilities to identify patients with tuberculosis who missed a clinic 
appointment. 
• Tracking system:  The method of finding someone after a thorough search 
(Oxford South African Concise Dictionary 2010, “track someone”).  In this 
study, tracking system refers to the method of identifying patients with 
tuberculosis who do not arrive at the health facility on their appointment date, 
either to start treatment, to continue treatment or for follow-up laboratory tests 
so that they can be traced and start or continue treatment. 
• Tuberculosis:  An infectious disease caused by micro-organisms, a bacilli 
called Mycobacterium tuberculosis, which usually enters the body by 
inhalation through the lungs (South Africa 2000a.  Par 3.1).  This study 
includes patients with pulmonary tuberculosis, viz, tuberculosis of the lungs 
and extra pulmonary tuberculosis, viz, tuberculosis that affects other parts of 
the body.  These may be new episodes (patients who were not previously 
treated with tuberculosis drugs) or re-treated episodes (patients who were 
treated previously with tuberculosis drugs).    
• Defaulter rate:  The proportion of patients with tuberculosis that interrupted 
treatment for two or more consecutive months (South Africa 2009b.  Par 5.4).  
In this study patients with tuberculosis who defaulted were those who were 
diagnosed with the disease but did not start treatment, those who did not 
return for continuation of treatment and/or those who did not return for follow-
up laboratory examinations for two or more consecutive months. 
• Patient suspected of having tuberculosis:  A tuberculosis suspect is any 
person who presents with symptoms or signs suggestive of tuberculosis.  
These include a history of coughing for two weeks or more, sweating at night 
(even when it is cold), fever and loss of weight.  (South Africa 2009b.  Par 
4.1).  In this study, patients suspected of having tuberculosis are those with 
any of the signs and symptoms mentioned above and from whom at least one 
sputum specimen is obtained for laboratory investigation or who had Chest X-
rays or other tuberculosis tests done.   
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• Primary health care facilities:  The Primary Health Care Package for South 
Africa – a set of norms and standards – defines primary health care facilities 
as facilities that render comprehensive and integrated primary health care 
services using a one-stop approach and are open for at least eight hours a 
day, five days a week (South Africa 2000b:12).  In this study primary health 
care facilities included both clinics and community health centres that 
provided tuberculosis services.  
 
1.7 FOUNDATIONS OF THE STUDY 
1.7.1 Theoretical framework 
In quantitative studies researchers sometimes use a theory or model as an 
organising framework or as an interpretive tool (Bergman 2010:172).  However, in 
the absence of a formal theory, quantitative researchers could inductively weave 
together the findings from prior studies into a conceptual scheme (Polit & Beck 
2008:164).  The inductive process involves integrating what one has experienced or 
learned into some organised scheme.  In quantitative research, the observations 
used in the inductive process usually are findings from other studies.  When patterns 
of relationships among variables are derived in this fashion, researchers have the 
makings of a theory that could be put to a more rigorous test (Polit & Beck 
2008:158).   
The researcher searched for relevant concepts, grounded in the literature from 
previous research.  These were used along with the objectives of this study to guide 
the design and methodology of this research.  
 
1.8 RESEARCH DESIGN    
Research design guides the planning and implementation of a study in a way that is 
most likely to achieve the intended goal; its purpose is to maximise control over 
factors that can interfere with the validity of the study findings (Burns & Grove 
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2011:253).  Quantitative research attempts to measure a phenomenon by attaching 
numeric values that express quantity (Polit & Beck 2008:16-17).   
Descriptive designs gain more information about a particular characteristic within a 
particular field of study (Burns & Grove 2011:256).  Polit and Beck (2008:274,752) 
note that the purpose of descriptive studies is to observe, describe and document 
aspects of a situation as it naturally occurs and that the main objective of descriptive 
research is the accurate portrayal of the characteristics of persons, situations or 
groups and/or the frequency with which certain phenomena occur.  Quantitative 
description focuses on the prevalence, incidence, size and measurable attributes of 
phenomena (Polit & Beck 2008:19).  
A correlation is an interrelationship or association between two variables.  In 
correlational designs, researchers examine the relationships between two or more 
variables (Burns & Grove 2011:264).   
The purpose of a descriptive correlational design is to describe variables and 
examine relationships among these variables.  This design facilitates the 
identification of many interrelationships in a situation (Burns & Grove 2011:264).  
This study was a quantitative descriptive correlational design in which the 
researcher described the tracking systems used at health facilities to identify patients 
with tuberculosis who missed a clinic appointment.  Data were used to correlate the 
tracking system used with the primary health care facilities’ defaulter rates that were 
accessed from the electronic tuberculosis register (ETR.Net) in order to identify the 
system that was most effective in reducing defaulter rates.   
 
1.9 RESEARCH METHOD 
Research methods are defined as the techniques used to structure a study and to 
gather and analyse information in a systematic fashion (Polit & Beck 2008:765).  The 
following section is a brief description of the methods followed in this study.  A full 
explanation is provided in chapter 3. 
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1.9.1 Population and sampling  
Polit and Beck (2008:338) state that the accessible or source population refers to 
the cases that conform to designated criteria and are accessible as subjects for a 
study.  In this study the researcher included all the possible data sources, viz, all 
primary health care facilities in Waterberg District.  Primary health care facilities are 
made up of clinics and community health centres.  Hence, the researcher conducted 
a census.  The accessible population in this study, therefore, included the 58 primary 
health care clinics and community health centres in Waterberg District that use a 
tracking system in the management of patients with tuberculosis.   
 
1.9.2 Data collection 
The phenomena in which researchers are interested must ultimately be captured and 
translated into data that can be analysed.  Without high-quality data collection 
methods, accuracy and robustness of the conclusions are subject to challenge (Polit 
& Beck 2008:367).   
This study utilised a structured approach to collect data, which was aligned to the 
quantitative research paradigm and design.  A questionnaire was developed by the 
researcher that elicited information on the tracking systems used at primary health 
care facilities to identify patients with tuberculosis who did not arrive on their 
appointment dates.  The questions contained in the questionnaire were both closed-
ended and open-ended.  The open-ended questions allowed respondents to reflect 
on the questions and to respond in their own words, in narrative fashion.  In this way 
they were not restricted to simply selecting responses from a list of possibilities.  
The questionnaire was self-administered, ie, the respondents filled in the 
questionnaire themselves.  The respondents were professional nurses responsible 
for treating patients with tuberculosis at health facilities.  They were mainly female 
registered nurses who were trained on the latest (ie, 2009) National Tuberculosis 
Management Guidelines.     
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Every quarter the District Tuberculosis Programme Coordinator holds meetings with 
nurses responsible for managing the Tuberculosis Control Programme at primary 
health care facilities in the district.  The researcher attended the District Tuberculosis 
Control Programme meeting and handed out the questionnaire to the nurses.  The 
researcher was available while the nurses completed the questionnaire to provide 
clarity and additional information that was required by the respondents.  The 
researcher collected the questionnaires from each of the respondents and 
subsequently collected data on the defaulter rates for the health facilities that were 
included in the study.  This information was obtained from the ETR.Net that the 
researcher has access to as part of her job function in the National Department of 
Health.  Permission to access the data was obtained from the Director responsible 
for Monitoring and Evaluation in the National Tuberculosis Programme (see 
Annexure A). 
 
1.9.3 Data analysis 
Polit and Beck (2008:751) describe data analysis as the systematic organisation and 
synthesis of research data.  Statistical procedures enable researchers to organise, 
interpret and communicate numeric information and are made up of descriptive and 
inferential statistics.  Descriptive statistics are used to describe and synthesise data 
while inferential statistics are used to make inferences about the usefulness of the 
tracking systems used.  The researcher used the Stata SE v12.0 statistical software 
programme to analyse the data.     
Based on information provided in the questionnaires, the researcher analysed the 
tracking systems that were used at primary health care facilities to identify patients 
with tuberculosis who missed their clinic appointments.  The researcher listed the 
different tracking systems that were used and rated their frequency using numbers 
and percentages.  From the ETR.Net, the researcher analysed the facilities’ defaulter 
rates.  Confidence intervals and p values identified the system that was most 
effective in reducing defaulter rates.   
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1.10 VALIDITY AND RELIABILITY  
Validity refers to the extent to which an instrument accurately reflects the concepts 
being examined and comprises both internal and external validity.  Reliability is 
concerned with how consistently an instrument measures a concept (Burns & Grove 
2011:546,552).  According to Polit and Beck (2008:297-298) correlational studies are 
especially susceptible to threats to validity and suggest that the best strategy for 
enhancing internal validity is to use a strong research design that includes the use of 
control mechanisms and careful design features.  In order to enhance the credibility 
of this study, the researcher used different methods such as including all possible 
data sources in the design of the study and pre-testing the questionnaire to ensure 
that the study was both valid and reliable; the details of which are explained in 
chapter 3.  
 
1.11 ETHICAL CONSIDERATIONS  
According to Polit and Beck (2008:753) ethics is a system of moral values that is 
concerned with the degree to which research procedures adhere to professional, 
legal and social obligations to study participants.  The four basic principles that are 
especially relevant to medical ethics involving human subjects are autonomy, justice, 
beneficence and non-maleficence (Singh, Kagee & Swartz 2009:32).  These 
principles were applied in the study; the details of which are explained in chapter 3. 
 
1.12 SCOPE OF THE STUDY 
This study aimed to demonstrate that an effective tracking system is associated with 
low tuberculosis defaulter rates. The focus of this study was on public primary health 
care facilities.  Hospitals, both public and private, mobile health services, correctional 
health facilities and mining health facilities were excluded from the study population.  
Hospitals and mobile health services typically diagnose and sometimes commence 
patients on tuberculosis treatment then refer them to primary health care facilities for 
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follow up.  Hospitals and mobile services, therefore, do not provide patients with 
return dates for follow-up appointments and were excluded on this basis.     
All primary health care facilities in Waterberg District and in Limpopo Province 
provide tuberculosis services through standard practice (ie, they diagnose and treat 
patients in the same way).  The recording and reporting tools for patient 
management are also standard throughout the province and the district as well as 
the tools for monitoring programme performance (the tuberculosis treatment register 
and the ETR.Net).  
The study was implemented in one district of the province, viz, Waterberg District.  
Although standard health practices are followed, the patient population in Waterberg 
may not necessarily be representative of all districts in the province or in the country.  
The external validity (specifically issues of replication and representativeness) is 
questionable as it is not known if similar results would be obtained in other districts.   
 
1.13 STRUCTURE OF THE STUDY 
The study was structured in the following way:  
Chapter 1 Orientation to the study  
Chapter 2 Literature review 
Chapter 3 Research design and methodology 
Chapter 4 Analysis, presentation and description of the research findings  
Chapter 5 Discussion, limitations and recommendations 
 
1.14 SUMMARY  
This chapter stated the research problem, purpose and objectives.  It gave an 
overview of the quantitative descriptive and correlative research design that was 
used to analyse the tracking systems in all primary health care clinics in Waterberg 
District in Limpopo Province in order to identify the system that was most effective in 
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reducing the tuberculosis defaulter rate. The research methodology was also briefly 
described to give an overview of the process. Chapter 2 describes the literature 
review relevant to the study. 
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CHAPTER 2 
LITERATURE REVIEW 
 
2.1 INTRODUCTION 
This chapter outlines the tuberculosis epidemic globally, in South Africa and in 
Waterberg District in Limpopo Province.  It defines tuberculosis, its causes, 
symptoms and treatment.  The chapter details the extent of the tuberculosis problem 
and the response to the epidemic country-wide and within Limpopo Province.  The 
chapter shows that incorrect recording and misclassification of tuberculosis 
defaulters is an important reason for targets, especially the cure rate, not being 
achieved.  It highlights the role of tracking systems internationally, in South Africa 
and in Waterberg District in Limpopo Province in reducing defaulter rates.    
In conducting a literature search for this study, the researcher used Medline and 
Google Scholar as well as the National Department of Health policy documents.  The 
researcher was assisted by the Unisa subject librarian who identified relevant 
information from the internet.   
This study aimed to analyse the tracking systems that are used to identify patients 
with tuberculosis who missed a clinic appointment at primary health care facilities in 
Waterberg District in Limpopo Province in order to identify the tracking system that 
was most effective in reducing defaulter rates.   
 
2.2 TUBERCULOSIS 
2.2.1 What is tuberculosis? 
Tuberculosis is an infectious disease caused by a micro-organism, a bacillus called 
Mycobacterium tuberculosis which enters the lungs of the human body by inhalation. 
The bacilli spread from the initial location in the lungs to other parts of the body via 
the blood stream, the lymphatic system, the airways or by direct extension to other 
organs.  Pulmonary tuberculosis is the common form of the disease, occurring in 
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nearly 80% of cases.  Extra pulmonary tuberculosis is a result of the spread of 
tuberculosis to other organs, most commonly the pleura, lymph nodes, spine, joints, 
genitor-urinary tract, nervous system or abdomen (South Africa 2000a.  Par 3.1).  
 
2.2.2 Signs and symptoms of tuberculosis 
The most common signs and symptoms of pulmonary tuberculosis are a persistent 
cough for two weeks or more, sputum which may be blood-stained, a fever for two 
weeks or more, drenching night sweats, loss of appetite and unexplained weight loss 
of more than five kilograms in a month, a general feeling of malaise, shortness of 
breath and chest pain (South Africa 2000a.  Par 4.1).    
Symptoms of extra pulmonary tuberculosis depend on the organ involved; these will 
not be discussed as this study focuses on pulmonary tuberculosis. 
 
2.2.3 Transmission of tuberculosis 
Tuberculosis is usually spread from person-to-person through the air by droplet 
nuclei that are produced when a person with pulmonary tuberculosis coughs, 
sneezes or spits (South Africa 2009a.  Par 3.1).  These droplets are very small and 
when inhaled by another person, reach the lungs, where the organisms replicate.  
The most infectious cases are persons with smear positive pulmonary tuberculosis.  
Smear negative pulmonary tuberculosis cases are less infectious and extra-
pulmonary cases are not infectious, unless they have pulmonary tuberculosis as 
well.   
Three factors determine the likelihood of transmission of Mycobacterium tuberculosis 
viz the number of organisms expelled into the air, the concentration of organisms in 
the air and the length of time an exposed person breaths the contaminated air.  
Close contact and prolonged exposure, therefore, increase the risk of transmission 
from person to person.  
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Once infected, the progression to active tuberculosis disease is dependent on the 
immune status of the individual.  The persons most at risk include children under five 
years of age, the elderly and people who are HIV positive (South Africa 2009b.  Par 
3.3).   
 
2.2.4 Diagnosis of tuberculosis 
Individuals suspected of having tuberculosis based on the above signs and 
symptoms have sputum specimens collected and examined for bacteriological 
confirmation of tuberculosis disease (South Africa 2009b.  Par 4.1).  The majority of 
patients in South Africa are diagnosed at primary health care facilities, which are 
important to this study as the unit of analysis.   
 
The testing of sputum specimens is performed in a laboratory.  The two main tests 
for diagnosing tuberculosis are smear microscopy and culture.  Smear microscopy 
involves diagnosing the tuberculosis bacteria from sputum specimens produced by 
patients through microscopic examination.  Although smear microscopy is specific, 
meaning it correctly identifies tuberculosis bacteria, it has low sensitivity in patients 
with extra pulmonary disease or with low bacillary load in their sputum.  Culture 
involves growing a sputum specimen in the laboratory to detect the tuberculosis 
bacteria and is more sensitive than smear microscopy, detecting a higher proportion 
of cases among patients with symptoms.  However, it is an expensive and slow 
diagnostic technique that takes at least four weeks to provide a definitive result.  
 
 
2.2.5 Treatment of tuberculosis 
 
In South Africa a standard code is used to describe treatment regimens.  It describes 
the duration of two phases of treatment viz the intensive and continuation phases, 
the fixed drug combinations used in each of the phases and the number of doses of 
drugs per week (South Africa 2009b.  Par 7.1).   
The standard treatment regimen for new tuberculosis patients, ie, patients with no 
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previous treatment with tuberculosis drugs, has an initial or intensive phase of two 
months and a continuation phase of four months.  Treatment with four drugs in the 
intensive phase results in rapid killing of the bacilli.  Infectious patients become non-
infectious within two weeks of starting treatment and symptoms abate.  In the 
continuation phase two drugs are used but for a longer period of time. The sterilising 
effect of these drugs eliminates the remaining bacilli.  
 
Patients with tuberculosis with a previous history of tuberculosis treatment, ie, re-
treatment patients, have a higher likelihood of resistance that may be acquired 
through inadequate prior treatment.  The re-treatment regimen has an intensive 
phase lasting three months.  For the first two months treatment includes five drugs 
and in the third month treatment is with four drugs.  The continuation phase with 
three drugs lasts five months. 
In practice it is found that most patients are adherent and complete their treatment.  
Some patients, however, do not complete the full course of treatment for various 
reasons.  Patients who stop taking their medication for two consecutive months or 
more are recorded as treatment defaulters in the Patient Clinic/Hospital Card (GW 
20/12), Tuberculosis Treatment Register (GW 20/11) and in the ETR.Net.  Patients 
with a positive laboratory test result or with signs and symptoms typical of 
tuberculosis who do not start treatment are also recorded as initial defaulters as well 
as patients who do not arrive at health facilities for follow-up laboratory tests.   
Given the generally long duration of tuberculosis treatment, it is important to keep 
track of patients to ensure that they are adherent to their treatment and their follow 
up appointments and to get them back onto treatment when they miss an 
appointment, thus the relevance of this study. 
 
2.3 EXTENT OF THE TUBERCULOSIS EPIDEMIC   
Despite the availability of highly effective treatment for decades, tuberculosis 
remains a major global health problem (WHO 2011:3).  In 1993 the WHO declared 
tuberculosis a global public health emergency when an estimated eight (8) million 
cases and 1.6 million deaths occurred.  Seventeen years later in 2010 there were an 
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estimated nine (9) million cases and 1.3 million deaths.  Tuberculosis is the second 
leading cause of death from an infectious disease worldwide after HIV (WHO 
2011:3).  
 
2.3.1 The international context 
The burden of tuberculosis is acknowledged internationally and is included in the 
millennium development goals (MDGs) as a key challenge affecting people across 
the world.  The MDGs are eight goals, drawn from the actions and targets contained 
in the Millennium Declaration that must be achieved by 2015 in order to respond to 
the world's main development challenges.  The MDGs are based on 21 time-bound 
and measurable targets and 60 indicators for monitoring progress and bring together 
the responsibilities of both developing and developed countries (UN 2011:1 see 
United Nations).  In 2000 South Africa joined many other countries and adopted the 
MDGs.  In so doing the country took on the responsibility of addressing the 
challenges posed by tuberculosis.  
Millennium Development Goal six is to combat HIV and AIDS, malaria and other 
diseases.  Indicator 6.9 relates to the incidence, prevalence and death rates 
associated with tuberculosis and indicator 6.10 refers to the proportion of 
tuberculosis cases detected and cured (Republic of South Africa 2010:74-83).  The 
2015 global targets for reduction in disease burden are that the tuberculosis 
incidence should be falling and that the prevalence and death rates should be halved 
compared with their levels in 1990.  
 
According to the 2012 WHO report although the tuberculosis cure rate has been 
steadily increasing in South Africa since 1995, so too has the death rate due to 
tuberculosis (WHO 2012:151-160).  In 1995 South Africa reported a cure rate of 40% 
and a death rate of 4% while in 2010 the cure rate was 73% and the death rate 6%.  
The incidence rate in 1990 was 301 and the prevalence rate 439 per 100 000 
population while in 2011 they were 993 per 100 000 and 768 respectively.  Based on 
these data, it is evident that the country is not on track to meet the MDG targets, ie, 
the incidence and prevalence rates remain a challenge.  The WHO states that the 
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African and European regions are not on track to halve 1990 levels of mortality by 
2015 (WHO 2012:10). The defaulter rate, although decreasing, also remains a 
challenge in the country, hence the relevance of this study.   
 
The WHO’s recommended strategy for controlling and managing the tuberculosis 
epidemic is Directly Observed Treatment Short-course (DOTS).  In 1995 South 
Africa joined its international counterparts and adopted the DOTS strategy.  The 
DOTS strategy ensures that infectious patients with tuberculosis are identified and 
cured using standardised drug combinations.  The DOTS strategy has proven to be 
a powerful solution to many tuberculosis epidemics and to date is the only 
internationally recognised strategy for effective tuberculosis control (South Africa 
2000a.  Par 2.1).  One element of the DOTS strategy is direct observation of 
treatment (DOT) which involves a health care worker, a family or a community 
member observing patients as they swallow their tablets daily (South Africa 2000a.  
Par 2.3). 
 
In 2010 there were an estimated 9 million cases of tuberculosis globally, equivalent 
to 128 cases per 100 000 population.  Most of the estimated number of cases in 
2010 occurred in Asia (59%) and Africa (26%).  The five countries with the largest 
number of cases in 2010 were India, China, South Africa, Indonesia and Pakistan 
respectively.  The 22 high burden countries that were given highest priority at the 
global level since 2000 accounted for 81% of all estimated cases worldwide (WHO 
2011:9-11).   
 
2.3.2 The tuberculosis epidemic in South Africa  
The latest assessment by the WHO for the 22 high burden countries suggests that 
while the tuberculosis incidence rates are either falling or stabilising in all countries, it 
is slowly increasing in South Africa (WHO 2011:9-11).  In comparison to India and 
China (the top two high burden countries), the tuberculosis incidence in South Africa 
in 2011 was 993 per 100 000 population while the rate in India was 181 and in China 
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75 per 100 000 population (WHO 2012:11).  South Africa is faced with a huge 
challenge in terms of controlling the tuberculosis epidemic. 
 
2.3.3 The tuberculosis epidemic in Limpopo Province 
Limpopo is one of nine provinces in South Africa.  It is the northernmost province 
and the fifth largest in terms of its land size of 125 754 km2 and its population of 5 
554 657.  It ranks fourth in population density with the majority of its population being 
Black (97.5%).  The capital city is Polokwane.  Northern Sotho is the predominant 
language in the province (60.8%) followed by Tsonga (25.1%) (South Africa 2012c: 
10,22).    
Limpopo Province is made up of five health districts viz Capricorn, Mopani, 
Sekhukhune, Vhembe and Waterberg and 25 sub-districts.  The province has 512 
public health facilities (South Africa 2012b). 
In 2011 Limpopo Province reported 22 158 cases of tuberculosis (South Africa 
2011a), which translated to an incidence of 547 cases per 100 000 population.  The 
province’s cure rate was 74.7% and its defaulter rate was 6% for the same reporting 
period.  Although the cure rate and defaulter rate were favourable compared to the 
country’s (73.1% and 6.8% respectively), they are still far below the internationally-
recognised targets of 85% and less than 5% respectively with variation between the 
districts and health facilities.  Table 2.1 provides an analysis of the five districts’ data, 
which shows that Waterberg District has the lowest cure rate (65.4% in 2010) and 
the highest defaulter rate (9.8% in 2010).  Given that Waterberg District experiences 
important challenges in its tuberculosis control programme in relation to other 
districts in the province; it was decided to conduct this study in this district.  The 
district is divided into six (6) sub-districts to make the management of health services 
practicable.  These sub-districts are Bela Bela, Lephalale, Modimolle, Mogalakwena, 
Mookgophong and Thabazimbi.     
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Table 2.1:  Cure rates and defaulter rates in the five districts of Limpopo 
Province 2007 to 2010 
 Cure rate Defaulter rate 
Capricorn District 
2007 70.2% 3.7% 
2008 67.2% 4.9% 
2009 73.9% 4.1% 
2010 78.2% 4.2% 
Mopani District 
2007 66.5% 5.4% 
2008 68.4% 7.1% 
2009 71.9% 5.9% 
2010 76.1% 5.0% 
Sekhukhune District 
2007 50.1% 11.0% 
2008 59.7% 9.5% 
2009 54.5% 6.4% 
2010 64.8% 4.2% 
Vhembe District 
2007 66.5% 5.5% 
2008 74.7% 6.8% 
2009 74.3% 6.6% 
2010 79.9% 5.3% 
Waterberg District 
2007 52.7% 11.6% 
2008 58.2% 11.6% 
2009 62.1% 13.0% 
2010 65.4% 9.8% 
(South Africa 2013) 
 
2.4 THE SOUTH AFRICAN NATIONAL TUBERCULOSIS CONTROL 
PROGRAMME  
The National Tuberculosis Control Programme consists of four (4) levels within the 
general health services.  The national level functions through the National 
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Department of Health (NDoH) to coordinate, facilitate and evaluate tuberculosis 
services country-wide.  The provincial level is responsible for implementation and 
budgeting.  The district is the key level for the management of primary health care 
services and is the most peripheral unit of the health services administration.  
Districts are further divided into sub-districts.  The facility level functions within the 
district to provide primary health care services and consists of hospitals, community 
health centres and clinics. 
The main function of the national unit pertaining to tuberculosis control is providing 
support and technical guidance to provinces on the following key activities: 
• implementing the DOTS strategy country-wide by training provincial and district 
tuberculosis coordinators on all elements of the DOTS strategy; 
• establishing and updating of national policies and guidelines on tuberculosis case 
detection and treatment for health facilities and laboratories; 
• conducting supervisory visits and advising on planning, monitoring and evaluation 
of tuberculosis control activities; 
• developing and updating training materials on case management, programme 
monitoring and supervision for tuberculosis and drug-resistant tuberculosis; 
• ensuring an efficient recording and reporting system for monitoring tuberculosis 
and drug-resistant tuberculosis patients and programme 
performance;strengthening collaboration between tuberculosis and HIV 
programmes for improved management of tuberculosis patients co-infected with 
HIV; and 
• promoting, coordinating and supporting operational and epidemiological research 
activities (South Africa 2009b.  Par 2.1). 
 
2.4.1 The National Tuberculosis Management Guidelines 
The National Tuberculosis Management Guidelines of 2009 is the current policy 
document that provides guidance to primary health care personnel and managers in 
addressing the challenges of tuberculosis control.  It provides detailed diagnostic and 
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treatment information for successfully managing all patients presenting with 
tuberculosis, including those co-infected with HIV as well as early detection of drug-
resistant tuberculosis (South Africa 2009b: 1). 
 
2.4.2 Implementation of the National Tuberculosis Management Guidelines in 
Limpopo Province 
Every primary health care facility in Limpopo Province has a copy of the 2009 
National Tuberculosis Management Guidelines and at least one nurse who is 
dedicated to diagnosing, providing treatment, care and support to patients with 
tuberculosis.  All professional nurses in the province, responsible for managing 
patients with tuberculosis at health facility level, are trained on the latest guidelines.  
In line with the core functions described in the National Tuberculosis Management 
Guidelines (2009b.  Par 2.2.4), nurses in health facilities are responsible for the 
following key activities in the tuberculosis control programme: 
• early identification of patients with tuberculosis and initiation of treatment; 
• patient education and counselling; 
• HIV testing and treatment of opportunistic infections; 
• establishment and implementation of community-based DOT programmes; 
• maintenance and updating of patient records and tuberculosis registers; 
• maintenance of an adequate supply of drugs and laboratory supplies 
• tracing and screening of all contacts of patients with tuberculosis; and 
• continuity of care for all patients with tuberculosis until treatment completion. 
 
2.5 THE TUBERCULOSIS RECORDING AND REPORTING SYSTEM  
According to the WHO (2012:1) recording and reporting data is a fundamental 
component of care of patients with tuberculosis and control of the disease.  Data 
recording and reporting is necessary to monitor trends in the tuberculosis epidemic 
at global, national, provincial, district, sub-district and health facility levels, to monitor 
progress in the treatment and care of individual patients and groups (cohorts) of 
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patients and to ensure continuity of care when patients are referred between health 
facilities.  Through recording and reporting, health managers are able to plan, raise 
funds for, implement and evaluate programmatic efforts to control tuberculosis.   
 
2.5.1 The international context 
According to Frieden (2009:422) tuberculosis control programmes have benefitted 
from a superb yet simple information system that tracks the progress of every 
patient, enables accountability at all levels, and facilitates meaningful operational 
research.  A standardised system for paper-based recording and reporting of the 
number of cases diagnosed with tuberculosis and their treatment outcomes was 
rolled out worldwide from the mid 1990s as one of the five elements of the DOTS 
strategy.  This paper-based system includes tuberculosis treatment cards that record 
information about the patient’s history of treatment; tuberculosis registers that record 
all cases within a particular health facility, quarterly reporting forms for sending 
summaries of aggregated data for all cases within a particular geographical area to 
higher administrative levels; and well-understood supervision and quality control 
processes.  Since the mid 1990s, there has been an increasing trend in the use of 
electronic recording and reporting of tuberculosis data (Frieden 2009:423, WHO 
2012:2).          
Some of the benefits of electronic recording systems include better patient care, 
improved programme management and better monitoring of trends in the 
tuberculosis epidemic nationally and locally.  For example, staff can be alerted 
automatically using up-to-date information about treatment adherence or clinic visits 
so that they can take action to prevent a patient from defaulting (Frieden 2009:422).    
 
2.5.2 The South African context 
In line with the DOTS strategy, South Africa developed a national recording and 
reporting system which is used to compile quarterly cohort reports to monitor and 
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evaluate progress in achieving programme goals (South Africa 2009b.  Par 17.1).  
The recording and reporting tools developed by the National Tuberculosis 
Programme help standardise the way in which information is recorded and reported 
and consists of patient treatment cards and a tuberculosis register.  While the 
treatment card (GW20/12), commonly known as the blue card, details individual 
patient diagnosis, treatment, care and support on a daily basis, the tuberculosis 
register contains summarised patient information that is used for quarterly cohort 
analysis.     
The tuberculosis recording system in South Africa is made up of two parts, viz a 
paper-based register that is used at health facilities to register patients diagnosed 
with and started on tuberculosis treatment and the ETR.Net which is an electronic 
replication of the paper register, used to capture patient information from the paper 
register at sub-district level.  Tuberculosis data, therefore, flow from health facilities 
to the sub-district office where it is captured electronically into the ETR.Net.  The 
data then moves in electronic format to the district, province and national offices.  
Cohort reports are generated electronically at all levels (sub-district and higher) that 
provide information on tuberculosis cases enrolled in treatment (case finding), 
treatment outcomes and integration of tuberculosis and HIV & AIDS care.     
 
2.5.3 The Limpopo Province context 
 
Nurses at primary health care facilities in Limpopo Province who are responsible for 
managing patients with tuberculosis, record patient information in the treatment 
cards and the paper register.  The nurses submit the paper registers to the sub-
district office where data capturers capture the information into the ETR.Net.  The 
sub-district tuberculosis programme coordinator is responsible for ensuring that 
register pages are correct, complete and leave the health facility in a timely manner 
to the point of capturing.  Once captured electronically at sub-district level, sub-
district programme coordinators forward the tuberculosis data to the district office 
where they are compiled and submitted to the provincial office and finally, the 
national office for compilation and consolidation into a country report.          
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Professional nurses at health facilities who are responsible for managing patients 
with tuberculosis are also responsible for implementing a tracking system to recall 
patients to either start treatment, to continue treatment or for follow-up laboratory 
examinations (South Africa 2012a:9-10).  However, the tracking systems used in 
Limpopo Province are not documented and their role in reducing tuberculosis 
defaulter rates has not been determined.  This study aims to describe the tracking 
systems used in Waterberg District in Limpopo Province to identify patients with 
tuberculosis who miss a clinic appointment and to identify the system that is most 
effective in reducing defaulter rates in the district.     
 
2.6 THE ROLE OF TRACKING SYSTEMS IN REDUCING DEFAULT AMONGST 
PATIENTS WITH TUBERCULOSIS 
The role of tracking systems in reducing tuberculosis defaulter rates is widely 
supported in the literature, both internationally and within the South African context.  
Kruk, Schwalbe and Aguair (2008:703) noted that patient default from tuberculosis 
treatment is one of the most important reasons for not completing treatment while 
Xu, Lu, Zhou, Zhu, Shen and Wang (2009:1-8) found that the difficulty experienced 
by patients in following long treatment regimens raises the awareness of adherence 
as a complex behavioural issue.  Patients’ adherence is influenced by many factors, 
including health-system factors while non adherence to treatment is interpreted as a 
failure of the health system to cope with patients who stop taking their treatment as 
soon as they feel better (Tessema, Muche, Bekele, Reissig, Emmrich & Sack 
2009:1-8).  This study examined the role of tracking systems in identifying patients 
with tuberculosis who missed a clinic appointment as a function of the health system.          
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2.6.1 The international context 
2.6.1.1 Manual tracking systems 
Reminder systems and late patient tracers 
A review by Liu, Abba, Alejandria, Balanag, Berba and Lansang (2008:1-37) 
assessed the effects of reminder systems and late patient tracers on patients’ 
adherence to medical advice (such as attending clinic appointments for taking 
tuberculosis drugs) and on clinical outcomes.  Reminder systems were used (before 
a clinic appointment) to remind patients to attend the appointment while late patient 
tracers were interventions undertaken to encourage patients to return to treatment.  
Reminders and late patient tracers included letters, telephone calls, and more 
recently, e-mails and short message system (SMS) text messages.  The results of 
the review showed favourable and significantly better outcomes among those 
patients for whom reminders or late patient tracers were used in India and Malaysia.  
The results also showed that patients with tuberculosis kept their clinic appointments 
when they were reminded to do so, compared to those patients who had no 
reminder.  
In a study that assessed the effect of a pharmacist-directed patient education 
programme on the adherence of patients with tuberculosis in Istanbul, Turkey, Clark, 
Karagoz, Apikoglu-Rabus and Izzettin (2007:497-504) found that patients’ adherence 
to tuberculosis treatment improved when a pharmacist provided patient education on 
medication use.  In this study adherence was defined as the extent to which patients’ 
behaviour coincided with the health advice given.  The authors argued that although 
direct observation of treatment was the most effective method for increasing 
adherence, this element alone was inadequate in ensuring that patients completed 
the course of their medication and suggested supplementing the observation of 
treatment with patient education.  Patient education included oral and written 
information on the disease, treatment, support and care.  Patients were given return 
appointment dates on a monthly basis for review of their medication consumption 
and for further collection of medication.  Pharmacists reminded patients of their 
appointments a few days before the check-up through telephone calls.       
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Hence, in this study by Clark et al (2007:497-504), one criterion that assessed 
adherence to treatment was attendance at the scheduled follow-up visit.  Fifty four 
percent (54%) of patients who were reminded of their appointments were adherent 
and arrived at the health facility compared to the 29% of patients who were not 
reminded.  The authors concluded that patient education that includes counselling 
and information that reminds patients of their return dates together with family 
involvement and individualised care, improves treatment adherence.   
 
Relationship between health care workers and patients with tuberculosis 
Through a systematic review of patient adherence to tuberculosis treatment, Munro, 
Lewin, Smith, Engel, Fretheim and Volmink (2007:1230) identified eight themes that 
influenced patients’ adherence to their medication.  One such theme was the 
organisation of treatment and care and within this theme; a significant factor was the 
follow up of patients by health service providers.  The review found that a patient’s 
relationship with a health care worker influenced adherence.  Poor follow up by 
health care workers resulted in non-adherence to treatment while a positive 
relationship between patient and health care worker including appropriate follow up 
by the health system resulted in improved treatment outcomes. 
Many authors including Moulding (2007:1302-1308), Egwaga, Mkopi, Range, Haag-
Arbenz, Baraka, Grewal, Cobelens, Mshinda, Lwilla, and van Leth (2009:1-10) make 
a distinction between the direct observation of treatment (DOT) approach, which is 
one element of the DOTS strategy, and patient-centred treatment.  With DOT, 
patients are “supervised”; they do not have a choice in selecting their treatment 
supporter or of the environment they are observed taking their medication.  Patient-
centred treatment, on the other hand, allows patients to choose between attending a 
health facility daily to take their treatment or to be visited at home by a treatment 
supporter of their choice.  In patient-centred treatment honouring clinic appointments 
is an important measure of adherence.  This type of early monitor record identified 
patients at risk of defaulting, alerted caregivers and supporters to make sure they 
knew the addresses of potential defaulters, increased the counselling of these 
32 
 
patients and their families and made prompt home visits whenever they missed an 
appointment (Day et al 2012:5).   
In a study that assessed patients’ adherence to tuberculosis treatment in China, Xu 
et al (2009:1-8) found that building supportive relationships between patients and 
health care workers improved adherence and outcomes of treatment.  As a result of 
the supportive relationship, monthly attendance at tuberculosis clinics and 
pharmacies were honoured and regular.      
Kruk et al (2008:703-712) provided a systematic assessment of the timing of default 
from tuberculosis treatment.  This study found that default from treatment was linked 
to the length and complexity of treatment as well as to the fact that most patients felt 
better after the first or second month of treatment.  The majority of default, therefore, 
occurred after the two-month intensive phase of treatment.  This study was 
significant to the current research because it highlighted the importance of giving 
patients return dates within the context of promoting adherence and reducing default.  
Furthermore, Tessema et al (2009:1-8) highlighted the necessity of strengthening 
defaulter tracing and other interventions (including counselling and motivation, home 
visits and health education) to reduce defaulter rates amongst patients with 
tuberculosis. 
 
2.6.1.2 Electronic tracking systems 
The duration of tuberculosis treatment, which is a minimum of six months, together 
with multiple clinic visits by clients (especially those who move from one location to 
another, such as migrant workers) make continuity of care a major challenge (TB Net 
Tracking Network Provides Continuity of Care for Mobile TB Patients 1999:1581).  
Much of this difficulty is derived from the health system’s inability to accommodate 
movement amongst clients undergoing treatment.  The result is often a failure in the 
continuity of care and a concomitant failure in adherence to treatment.   
In an effort to establish effective linkages of public health facilities treating patients 
with tuberculosis and to prevent the development of drug-resistant tuberculosis, an 
electronic migrant tracking system was developed in the United States.  This 
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comprehensive tracking system was made up of a portable record (which was given 
to each patient) and a statistical database (kept at health facilities and updated at 
each visit).  The portable record was a wallet-sized booklet containing the patient's 
demographic information as well as information on diagnosis, treatment and care.  
All patients were registered in the statistical database, which contained information 
from the portable record and additional epidemiologic data.  The statistical database 
allowed confidential data transfer among all health care workers managing patients 
with tuberculosis.  Health care workers accessed patient information using unique 
identifiers that were allocated to patients.  Through this comprehensive tracking 
system 66.2% of patients with tuberculosis successfully completed their treatment.  It 
is believed that increased use of such tracking systems reduced the spread of 
tuberculosis infection among mobile populations in the United States.  Hess 
(2009:95) highlighted the importance of providing appointment dates and times that 
are suitable to the needs of mobile populations as a way of reducing default amongst 
people with unique circumstances. 
As a way of mitigating tuberculosis and stopping the discrimination faced by patients 
with tuberculosis in Delhi, India, Operation Asha (a large tuberculosis treatment non-
governmental organisation that serves nearly four million slum dwellers) initiated an 
innovative approach to tuberculosis treatment.  The approach linked patients with 
tuberculosis to treatment supporters who provided space in either their homes or 
their shops to look after patients and to provide them with their medication.  Unlike 
DOT supporters who merely watch patients swallow their tablets daily, the treatment 
supporters in this project took care of patients and followed them up when they did 
not arrive for their treatment.  The treatment centres were convenient to access as 
they were within walking distance from patients’ homes and had supplies of 
medicines for each patient to last up to eight months.  Apart from observing patients 
swallowing their medication daily, the treatment supporters also educated the 
community and families about the disease.  Importantly, they also tracked patients 
who did not arrive for their medication.   
This patient tracking system used a biometric attendance device that comprised a 
netbook, a scanner and a mobile phone; all of which were interconnected.  Patients 
with tuberculosis were required to attend the home or shop where their treatment 
34 
 
supporter was based on a daily basis to take their medication.  At each visit the 
patient scanned his/her finger and the attendance was marked on the biometric 
device.  The scanner was connected to the netbook that comprised the patient 
database.  If a patient did not arrive on his/her appointment date, an automated 
message together with the patient’s biographical details were sent to the treatment 
supporter’s mobile phone on real-time basis.  Treatment supporters subsequently 
visited the homes of those patients who missed their clinic appointment and 
supervised their medicine consumption.  This defaulter tracking system reduced the 
defaulter rate to less than one percent (1%) in centres that had the biometric devices 
and the overall defaulter rate in Delhi reduced to 2.8% (Treating Tuberculosis: 
Operation Asha 2011:3-6). 
 
2.6.2 The South African context 
The European Union-funded Tuberculosis Tracer Project that was implemented in all 
nine provinces in South Africa between January 2008 and May 2009 found that on 
average 3% of patients who started treatment were incorrectly recorded as 
defaulters and were compliant with their treatment.  The project recommended the 
implementation of tracking systems at facility level to recall patients on their allocated 
appointment dates (South Africa 2009:10). 
Currently in South Africa health facilities use different methods to identify patients 
with tuberculosis who miss a clinic appointment.  Some facilities use the Patient 
Clinic/Hospital Card (GW 20/12), some use a notebook and create columns to record 
patients’ names and return dates and others utilise a diary that already has dates 
available. 
Patients suspected of having tuberculosis are recorded in the Case Identification and 
Follow-Up Register (GW 20/13).  If they have a laboratory result that is suggestive of 
tuberculosis, they are recalled to the health facility to start treatment.  If they do not 
return to the health facility to start treatment, they are recorded as being lost to follow 
up.  Patients who are already on treatment for tuberculosis are recorded in the 
Clinic/Hospital Card and in the Tuberculosis Treatment Register (GW 20/11).  The 
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Patient Clinic/Hospital Card (commonly known as the blue card) remains at the 
health facility and is updated at each visit.  The Patient Treatment Card (GW 20/15), 
commonly known as the green card, remains with the patient at all times and allows 
patients with tuberculosis to access treatment at any health facility in the country.  All 
three documents (GW 20/13, GW 20/12 and GW 20/15) include review/follow-up 
dates for patients to return to health facilities.  However, due to incomplete 
information and the general poor recording, the documents do not support the 
monitoring and surveillance of patient care.  Furthermore, there is no policy directive 
in the National Tuberculosis Programme for the implementation of tracking systems 
to recall patients on their appointment dates.  If patients’ return dates are not 
recorded in the Case Identification and Follow-Up Register, blue or green card, then 
neither the health care worker nor the patient knows the return date.    
Atkins, Biles, Lewin, Ringsberg and Thorson (2010:163-170) examined patients’ 
experiences in a tuberculosis treatment programme in Cape Town by comparing the 
standard mode of treatment delivery for tuberculosis, viz treatment supporters 
observing patients with tuberculosis swallowing their medication, with the 
empowerment-oriented antiretroviral treatment (ART) programme.  Empowerment 
was described as a process by which people gained mastery over their lives.  The 
study found that empowerment approaches impacted positively on health outcomes, 
given the success of ART programmes in maintaining adherence when compared 
with tuberculosis programmes.  The study suggested that one way of encouraging 
patients to take responsibility for their own health was to give them one months’ 
supply of medication and return dates for monitoring by health care workers.  
Patients given this kind of responsibility were found to be more adherent to their 
treatment and also honoured their appointments with health care workers and were 
less likely to default compared to patients whose treatment was observed by 
treatment supporters.  These findings were supported by Cramm, Finkenflugel, 
Moller and Nieboer (2010:6) whose investigation into the knowledge and perceptions 
of tuberculosis treatment and adherence to treatment among an Eastern Cape 
population recommended the need for improved communication and mutual 
understanding between health care providers and patients.  Implementing 
interventions aimed at improving the communication and understanding between 
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patients and health care workers improved tuberculosis programme outcomes 
nationally.     
In commemorating World Tuberculosis Day in South Africa in 2011, the NDoH 
embarked on an innovative approach that involved the use of smart phone 
technology to track patients with tuberculosis.  A pilot project was introduced in 
KwaZulu-Natal for health workers to use smartphones to collect patient information.  
When a patient was diagnosed with tuberculosis, a health worker visited the patient 
at home and with the smart phone sent the patient’s information immediately to the 
department’s server.  If a patient missed a clinic appointment, his/her details were 
retrieved from the server for follow up by the health care worker (Smartphones to 
track TB patients 2011). 
 
2.6.3 The Limpopo Province context 
Various types of tracking systems are used at primary health care facilities in 
Waterberg District in Limpopo Province; however, no research has been done to 
compare the outcomes of the different tracking systems.  In addition, no research 
has been conducted to determine the role of tracking systems in reducing defaulter 
rates in South Africa or in Limpopo Province.  The purpose of this study is to 
describe the different systems that are used in Waterberg District and to identify the 
system that is most effective in reducing tuberculosis defaulter rates in the district. 
  
2.7 THE ROLE OF TRACKING SYSTEMS IN REDUCING DEFAULT AMONGST 
PATIENTS WITH HIV AND AIDS AND OTHER CHRONIC MEDICAL CONDITIONS 
Tracking systems are used in various health programmes, particularly for patients 
who take medication for chronic conditions over long periods of time.     
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2.7.1 The role of tracking systems in Tuberculosis and AIDS Programmes 
Fraser et al (2007:29-31) assessed the role of medical information systems in 
tracking patients with HIV or Multi-Drug-Resistant Tuberculosis in developing 
countries as a means of reducing loss to follow up.  Their findings were important to 
the current study because they indicated that there were benefits in tracking patients 
who did not start treatment, those who failed to return for follow up and those who 
did not have medications picked up for them by health care workers.  New 
technologies, including mobile phones, helped to expand the reach of these tracking 
systems and played an increasing role in supporting and monitoring HIV and Multi-
Drug-Resistant Tuberculosis projects with a particular focus on tracking patients from 
initial diagnosis to initiation of treatment and then monitoring them for treatment 
breaks or loss to follow up.   
The role of tracking systems to reduce default amongst patients infected with 
tuberculosis and HIV and AIDS was identified by Coetzee, Hilderbrand, Goemaere, 
Matthys and Boelaert (2004:2-15) who assessed the scope and process of 
integrating the two programmes in Khayelitsha, South Africa.  The study found that 
apart from the referral of patients between the two services, they functioned 
independently of each other.  Separate patient folders were kept in each service, 
without any communication between health care workers.  The clinicians in the 
different services were unaware of other treatments and patients with tuberculosis 
who were HIV infected were seen at the two services by different health care 
workers, at different times and places.  The study recommended that by integrating 
tuberculosis and HIV care, the available human and financial resources could be 
optimally used and that efficiency gains could also be anticipated by the use of a 
common information system and a single set of records.  A single venue and a 
comprehensive consultation would result in less waiting time for patients.  In this 
regard, a tracking system that recalled patients on a single date would strengthen 
the integrated care of patients with tuberculosis who were HIV infected.   
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2.7.2 The role of tracking systems in HIV and AIDS Programmes 
In a study, which analysed the challenges in a Prevention of Mother-to-Child 
Transmission Programme in Malawi, Fraser et al (2007:30-31) found that only 19% 
of HIV positive mothers who received antiretroviral drugs at delivery attended health 
facilities 12 months later to have their infants tested for HIV.  The consequences for 
those children who became HIV positive were lethal.  A major reason for this high 
proportion of loss to follow up was the lack of a good information system (either 
paper-based or electronic) to track patients at risk and to ensure that they arrived on 
their appointment dates (Fraser et al 2007:31).       
In Zambia, an HIV treatment programme evaluated HIV positive patients for 
antiretroviral treatment from 2004 to 2005.  The programme initially lost 16% of 
patients who did not return for the second visit of which 44% were considered 
eligible for immediate commencement of antiretroviral treatment.  Using custom 
reports from patients' medical information system, community health workers were 
able to track 32% of these patients and remind them to return to the clinic.  Patients 
who were found and reminded were more than twice as likely to return as those that 
could not be traced (Fraser et al 2007:32).     
In a similar study in Rwanda patients who commenced antiretroviral treatment had 
an initial intake form and all follow-up forms entered into their electronic medical 
records.  Through a monthly medication list that was generated automatically from 
the electronic medical record, patients who missed their clinic appointments were 
identified rapidly by staff and through tracing, clinic attendance returned to its original 
level of over 90% (Fraser, Jazayeri, Nevil, Karacaoglu, Farmer, Lyon, Fawzi, 
Leandre, Choi & Mukherjee 2004:1142-1146).  
The main limitation of the tracking systems described above relates to their 
sustainability.  The literature search revealed that when patient lists exceeded 100, it 
was necessary to develop an electronic tracking system as manual systems become 
too cumbersome and difficult to manage.  Resource-poor countries face the 
challenge of sustaining their electronic systems due largely to the lack of 
infrastructure and constant power outages.  The development of electronic tracking 
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systems should, therefore, consider not only the setting up of the systems but also 
their sustainability in order for them to be effective (Fraser et al 2004: 1142-1146). 
 
2.7.3 The role of tracking systems in laboratories 
Patients with tuberculosis, including drug-resistant tuberculosis in resource-poor 
settings experienced long delays in starting appropriate treatment and were not 
monitored appropriately due to an overburdened laboratory system (Blaya, Shin, 
Yagui, Yale, Suarez, Asencios, Cegielski & Fraser 2007:1).  A web-based laboratory 
information system, designed and implemented in Peru, was found to improve the 
timeliness and quality of laboratory data as well as patient care and more efficient 
laboratory monitoring and reporting.  This information system could be likened to a 
tracking system at health facilities that identified patients who missed their 
appointment date and got them back into the health system to either start treatment, 
continue treatment or for follow-up laboratory tests.  
 
2.8 SUMMARY  
Patients with tuberculosis who miss their clinic appointments contribute to high 
defaulter rates.  In the absence of a tracking system to identify patients who do not 
arrive on their appointment dates, many patients are misclassified as defaulters.  
This results in an overestimation of defaulter rates.  A review of the literature 
highlighted a variety of tracking systems that are used, ranging from a simple manual 
system to a sophisticated electronic system.  The literature also highlighted the 
impact of these tracking systems in reducing tuberculosis defaulter rates.  The 
tracking systems used in Limpopo Province have not been documented.  This study 
aims to describe the tracking systems used in Limpopo Province to identify patients 
who miss their clinic appointment and to identify the system that is most effective in 
reducing tuberculosis defaulter rates.  
The next chapter describes the research methodology and design applied to the 
research study. 
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CHAPTER 3 
RESEARCH DESIGN AND METHODOLOGY 
 
3.1 INTRODUCTION 
This chapter describes the design and methods used by the researcher to answer 
the research objectives.  It provides details of the selected research design, ie, 
quantitative research and the rationale for selecting this design.  The chapter also 
provides details on the context in which the research was conducted, in which the 
sample was selected, the way in which data were collected and analysed and the 
measures employed to improve the reliability and validity of the study.  It includes 
information on ethical considerations related to sampling and data collection.     
Study design refers to the structured approach followed by researchers to answer a 
particular research question and determines how samples are selected and how 
data are collected and analysed (Morroni & Myer 2009:77).  It includes cost and 
ethical considerations.  Research methods, on the other hand, are the techniques 
researchers use to structure a study and to gather and analyse information relevant 
to the research question (Polit & Beck 2008: 15).    
 
3.2 RESEARCH DESIGN 
The function of research design is to provide the overall plan for addressing a 
research question, including specifications for enhancing the study’s integrity (Polit & 
Beck  2008:765).    
This study followed a quantitative, descriptive and correlation design. Each of these 
concepts are briefly described and explained in the context of the study.   
Quantitative research measures phenomena by attaching numeric values that 
express quantity (Polit & Beck 2008:16-17).   
Quantitative research is described as “a formal, objective, systematic process in 
which numerical data are utilised to obtain information about the world” Burns and 
Grove (2011:20).  According to Polit and Beck (2008:16-17), quantitative researchers 
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move in an orderly and systematic fashion, ie, the researcher progresses logically 
through a series of steps, according to a pre-specified plan of action, from the 
definition of the problem and the selection of concepts on which to focus to the 
solution of the problem.  Quantitative researchers also use mechanisms to control 
the study, ie, they impose conditions on the research situation so that biases are 
minimised and precision and validity are maximised.  The findings of the study are 
therefore grounded in reality rather than in the researchers' personal beliefs.     
Quantitative researchers aim to describe the status quo and to explore existing 
relationships (Polit & Beck 2008:63).  In this study the researcher described the 
tuberculosis tracking systems used at different primary health care facilities and 
explored the possibility of a relationship between the tracking system used and the 
defaulter rate in facilities in Waterberg District in Limpopo Province.   
Descriptive designs are designed to describe characteristics of the group being 
investigated and the statistical goal is simple data description or estimation of a 
characteristic in the study population (Katzenellenbogen 2009:62).  Polit and Beck 
(2008:274,752) note that the purpose of descriptive studies is to observe, describe 
and document aspects of a situation as it naturally occurs and that the main 
objective of descriptive research is the accurate portrayal of the characteristics of 
persons, situations or groups and/or the frequency with which certain phenomena 
occur.  Descriptive studies are useful to health service planners because they 
provide information that help develop appropriate services, allocate resources, 
decide on priorities and target certain populations.  In this study the tracking systems 
used to identify patients with tuberculosis who missed their appointments and the 
effect of these tracking systems in reducing defaulter rates in primary health care 
facilities in Waterberg District in Limpopo Province are described.   
Correlational designs examine relationships between variables.  The aim of 
descriptive correlational research is to describe relationships among variables rather 
than to infer cause-and-effect relationships (Polit & Beck 2008:272-274).  In this 
study the independent variable was the tracking system used and the dependent 
variable was the defaulter rate.  The researcher examined the relationship between 
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the tracking system used and the tuberculosis defaulter rate in the primary health 
care facilities in Waterberg District in Limpopo Province.      
 
3.3 RESEARCH METHOD 
Joubert and Katzenellenbogen (2009a:49) state that the method section gives a 
comprehensive description of the methodology to be used.  It includes identifying the 
study population with regard to place, condition or any other relevant factor.  The 
research method also includes information on the method of collecting and analysing 
data as well as the variables or characteristics that are measured.  It also describes 
the measuring instruments and provides an indication of their validity and reliability. 
 
3.3.1 Population and sampling 
Polit and Beck (2008:765) define sampling as the process of selecting a portion of 
the population to represent the entire population.  In descriptive studies the aim of 
the study is to describe some characteristic of a population.  The sample should, 
therefore, be representative of the study population (Joubert & Katzenellenbogen 
2009b:94).   
 
3.3.1.1 Population 
A study population is the entire set of individuals or objects having some common 
characteristics (Polit & Beck 2008:761).  A research population refers to the entire 
group to which the research results apply or the entire aggregation of cases in which 
a researcher is interested (Polit & Beck 2008:337-338).  Joubert and 
Katzenellenbogen (2009b:94) state that it is important to clearly define the group 
about which researchers want to gather information and to draw conclusions.  This 
group is called the study or the target population and should be clearly defined in 
respect of person, place, time and other factors relevant to the study.   
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According to Polit and Beck (2008:338) the accessible or source population refers 
to the cases that conform to designated criteria and that are accessible as subjects 
for a study.  In other words, researchers select respondents from the accessible 
population and generalise their findings to the target population.  The criteria that 
specify population characteristics are called eligibility or inclusion criteria.  
In this study the research population includes all health care facilities in Waterberg 
District that provide tuberculosis services, viz, all health care facilities that diagnose 
and treat patients with tuberculosis.  These included 94 health facilities that are 
made up of primary health care clinics, community health centres, public hospitals, 
private hospitals, mobile health services, correctional health facilities and mining 
health facilities.  Mobile health services or mobile teams are made up of teams of 
nurses that typically visit communities at specific health service points once monthly 
to provide health services because no other primary health care facilities are 
available.  The role of mobile teams in tracing patients with tuberculosis who miss 
their clinic appointments will be discussed further in chapter 4 (section 4.2.12).     
The target or study population was all primary health care facilities in Waterberg 
District; these were the facilities that the researcher generalised the study findings to. 
The accessible population was the primary health care facilities selected from the 
target population in which the study was conducted.  In this study primary health 
care facilities included all clinics and community health centres that met the inclusion 
criteria discussed below.  Hence, from the 94 tuberculosis reporting facilities in 
Waterberg District, 58 primary health care facilities were selected as the accessible 
population in this study.  
Hospitals, both public and private, and mobile health services typically diagnose 
patients with tuberculosis and refer them to primary health care facilities for 
treatment and follow-up care; hence, they do not give patients return dates for follow-
up treatment and care. Correctional health facilities and mining health facilities have 
their own unique set up and protocols that are different from the public health sector.  
Thus, only primary health care facilities in Waterberg District were included in this 
study because firstly, they provide patients with return dates for follow-up 
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appointments and secondly, they make use of a system to track patients with 
tuberculosis who do not arrive on their appointment dates. 
 
3.3.1.2 Sampling and sample of sites and respondents 
Since the total population during a specific investigation cannot be considered, 
researchers make use of a demarcation of the population or of the selection of a 
representative test sample.  According to Polit and Beck (2008:337) sampling is a 
critical part of quantitative research design and researchers need to select samples 
that will allow them to generalise their results.  In this study the researcher did not 
conduct the research in a sample of the accessible population but included all the 
possible data sources, viz, all primary health care clinics and community health 
centres in Waterberg District.  Hence, the researcher conducted a census.  Polit and 
Beck (2008:324) define a census as a survey that covers the entire population.  
From each of the 58 facilities, the professional nurses responsible for managing 
patients with tuberculosis were the respondents who answered the questionnaire 
related to the tracking systems used in the primary health care facility.  However, on 
the day of data collection only 46 of the accessible health facilities were represented, 
thus, the final number of respondents was 46.  Data for each of the 46 facilities’ 
defaulter rates were accessed from the ETR.Net and subsequently analysed to 
determine if a relationship existed between the tracking system used and the 
defaulter rates.      
 
3.3.1.3 Inclusion and exclusion criteria for sites and respondents 
The inclusion criteria applied for selecting the 58 primary health care facilities in this 
study were: 
• all primary health care clinics and community health centres within Waterberg 
District that provided tuberculosis services; and 
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• all facilities that used a tracking system to identify patients with tuberculosis 
who missed a clinic appointment.  
The inclusion criteria applied for selecting the respondents were that they had to: 
• work at a primary health care clinic or community health centre in Waterberg 
District; 
• be responsible for managing patients with tuberculosis at the clinic or 
community health centre; and 
• use a tracking system to identify patients with tuberculosis who missed a clinic 
appointment. 
 
3.3.1.4 Ethical issues related to sampling 
The selection, recruitment, exclusion and inclusion of research respondents must be 
just and fair, based on scientific and ethical principles (Singh et al 2009:30-35).   In 
this study the researcher included all the primary health care facilities in Waterberg 
District.  Thus, the different tracking systems used were equally included in the 
study.  Similarly, no professional  nurse from the participating facilities was 
inappropriately or unjustly excluded on the basis of race, age, sex, sexual 
orientation, disability, education, religious beliefs, pregnancy, marital status, ethnic or 
social origin, belief or language.  Respondents’ participation in this study was 
voluntary and they were informed that they could withdraw at any point in time 
without having to face any unfair or negative consequence or disadvantage.  None of 
the available respondents declined to participate in this study.   
 
3.3.2 Data collection 
3.3.2.1 Data collection approach and method 
In quantitative studies the tasks of defining research variables and selecting or 
developing appropriate methods for collecting data are among the most challenging 
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in the research process.  According to Katzenellenbogen and Joubert (2009:106), 
one way of gathering data involves replies to questions asked of respondents.    
One of the first decisions that researchers make with regard to research data 
concerns whether to use existing data or to collect data generated specifically for the 
study.  There are two methods of data collection: primary data, which refers to data 
that are collected for the first time, and secondary data, which refers to data that 
were already collected and analysed by someone else.  Although most researchers 
develop original data, they also take advantage of existing information (Polit & Beck 
2008:368). 
This research utilised both original data and existing records to meet the research 
objectives.  Original or new data was obtained through the administration of a 
questionnaire to professional nurses in Waterberg District who manage patients with 
tuberculosis.  Existing official tuberculosis reports were extracted and analysed from 
the ETR.Net to identify possible relationships between the tracking system used and 
the tuberculosis defaulter rate at primary health care facilities in Waterberg District in 
Limpopo Province.  Permission to access the data was obtained from the Director 
responsible for Monitoring and Evaluation in the National Tuberculosis Programme 
(see Annexure A).   
The major limitation of utilising existing records is that when researchers are not 
responsible for collecting and recording data, they may be unaware of the records’ 
limitations and biases (Polit & Beck 2008:369).  If the available records are not the 
entire set of all possible such records, researchers must address the question of how 
representative existing records are.  This limitation was especially relevant to the 
existing records that were analysed in this study.  Data capturers at sub-district level 
capture patient information from paper registers into the ETR.Net, including 
information on patients who missed their clinic appointments.  The data capturers 
are government employees and, as such, are expected to have the integrity to 
capture information correctly.  It is on this assumption that the researcher analysed 
the secondary data from the ETR.Net.   
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3.3.2.2 Development and testing of the data collection instrument  
Polit and Beck (2008:377) state that data collection instruments must be assessed to 
determine their effectiveness.  The primary consideration is whether the instrument 
is conceptually relevant while the next factor to consider is whether the instrument 
will yield data of high quality.  Thus, the research tool provides the input into the 
study and, therefore, the quality and validity of the output, viz, the findings are solely 
dependent on it.   
Katzenellenbogen and Joubert (2009:107) state that a questionnaire is a list of 
questions that is presented to respondents for answers and gives an indirect 
measure of the variable/s under investigation.  Questionnaires are commonly used in 
a structured data collection approach.  The respondents read the questions, interpret 
what is expected and then write down the answers themselves.   
 
Development of the questionnaire 
Several authors, including Katzenellenbogen and Joubert (2009:107-116) as well as 
Polit and Beck (2008:414-424), warn that questionnaires must be extremely clear 
and well laid out and recommend critical steps in the development of a questionnaire 
to enhance its reliability and validity.   
In this study the researcher developed a list of questions to measure the variables 
under investigation and to answer the research objectives by eliciting information 
from professional nurses on the tracking systems used to identify patients with 
tuberculosis who missed a clinic appointment.  Using available literature as a guide, 
the researcher weaved together findings from prior studies and lessons learnt into an 
organised conceptual scheme to develop the questions.  The questionnaire was also 
discussed with a statistician and the research supervisor to ensure that the data 
obtained were relevant to the research objectives.   
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Characteristics of the questionnaire     
The questionnaire for this study was developed in English and consisted of 20 
questions that were spread over seven (7) pages.  The font was Arial with a size of 
12.  The first part of the questionnaire contained identifying information for both the 
respondent and the health facility such as the name of the health facility and the 
respondent’s professional qualification.  Although the questionnaire did not ask for 
the sub-district name, the sub-district was identified using the clinic name.  The use 
of sub-district names is discussed further in this chapter under ethical 
considerations.   
The questionnaire comprised both open-ended and closed-ended questions.  
Closed-ended questions included all possible answers/pre-written response 
categories that respondents were asked to choose from while open-ended questions 
allowed respondents to answer in their own words (Katzenellenbogen & Joubert 
2009:109).  Both open-ended and closed-ended questions have certain strengths 
and weaknesses and a combination of both types are recommended to offset the 
strengths and weaknesses of each (Polit & Beck 2008:415).  Using the combination 
of both types of questions, the questionnaire in this study began with a series of 
closed-ended questions with boxes to tick the relevant option and ended with a 
section of open-ended questions for more detailed explanations.  A copy of the 
questionnaire is available as Annexure B. 
 
Testing the questionnaire 
Katzenellenbogen and Joubert 2009:116 suggest that once the questionnaire has 
been constructed, it should be tested carefully before being used on a large scale.  
Prior to the implementation of the study, the researcher conducted a pre-test of the 
questionnaire with nurses from three facilities managing tuberculosis in another 
district.  The pre-test allowed the researcher to determine how long it took to 
complete the questionnaire, to see if the respondents understood the questions 
correctly and to make any necessary changes.  The researcher asked the nurses to 
read the questions carefully to see if there were any ambiguities, to comment on the 
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length, structure, ordering and wording of the questions and to comment on whether 
the questions were relevant to the research topic.  The researcher subsequently 
made adjustments to the questionnaire based on the inputs received.  The 
adjustments included changing most of the open-ended questions to closed-ended 
questions with options to choose from, introducing a question on the specific time 
when the tracking system was introduced at the facility and providing an indication of 
the outcome of the tracing process.                    
 
Administering the questionnaire 
Questions can be asked in different ways: by self-administration, by interview, in 
groups or they can be posted to respondents (Katzenellenbogen & Joubert 
2009:107).  In this study the questionnaire was self-administered, ie, the 
respondents were required to fill in the questionnaire by themselves.  At a District 
Tuberculosis Programme meeting the researcher requested 45 minutes of the 
meeting to explain the research (viz, the purpose, objectives and the intention to 
make results available), to obtain informed consent, to administer the questionnaires 
and to collect the responses of the 46 respondents.  Hence, it was within this 
environment and context that the nurses completed the questionnaire, individually.  It 
took approximately thirty (30) minutes to complete the questionnaire.   
 
Collection of the defaulter rate for each facility 
Every quarter, provinces submit their tuberculosis data in electronic format 
(ETR.Net) to the National Tuberculosis Programme from which various types of 
information is extracted including tuberculosis cases enrolled in treatment (case 
finding), treatment outcomes and integration of tuberculosis and HIV & AIDS care.  
The defaulter rate is one of the key treatment outcome indicators that is analysed in 
the tuberculosis programme from the health facility level all the way up to the 
national health level.  The researcher accessed the 2012 defaulter rate for each of 
the 46 facilities from the latest ETR.Net database received from Limpopo Province.   
50 
 
3.3.2.3 Ethical issues related to data collection 
Ethical issues arise throughout the research process including during the collecting, 
storing and use of the data as a result of conflict among competing sets of values 
(Singh et al 2009:33).   
Ethical clearance to conduct this study was obtained from the Higher Degrees 
Committee of the Department of Health Studies, UNISA (Annexure C) while 
permission to administer the questionnaire in primary health care facilities in 
Waterberg District was obtained from Limpopo Province’s Department of Health 
Office (Annexure D).  Permission to access the primary health care facilities’ data 
from the ETR.Net was obtained from the Director responsible for monitoring and 
evaluation in the National Tuberculosis Programme (Annexure A).  A copy of the 
approval letter from Limpopo Province’s Department of Health and the consent letter 
to the respondents for their participation in the study are attached as Appendix D and 
Appendix E respectively.  The letter of request to the provincial health department 
and the consent letter clearly explained how respondents’ anonymity and 
confidentiality would be maintained and the overall benefit of the study to the 
Tuberculosis Control Programme in the province.   
Facility-level data at the National Tuberculosis Programme is available to a limited 
number of officials including the researcher who extracts reports from the database 
then stores the data in a locked office.  Similarly, all completed questionnaires were 
filed and stored in a locked cupboard in a locked office.  Facility-level data from the 
ETR.Net was extracted after obtaining approval from the provincial health 
department and the National Tuberculosis Programme.    
 
3.3.3 Data analysis 
Data analysis is the technique used to reduce, organise and give meaning to data 
(Burns & Grove 2011:52).  Polit and Beck (2008:556) stated that the pre-analysis 
phase involves various administrative tasks such as logging in forms, reviewing data 
for completeness and legibility and retrieving pieces of missing information.   
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In this study the researcher together with the statistician, analysed two (2) sets of 
data, viz, data obtained from the questionnaires and facility-level data on 
tuberculosis defaulter rates that were accessed from the ETR.Net.   
For the questionnaires, the researcher ensured that every questionnaire that was 
handed out to respondents for completion was received.  Since the researcher was 
present during the completion of the questionnaires, it was easy to receive the 
questionnaires back.  Being present during the completion of the questionnaires also 
meant that the researcher checked each document for completeness and legibility.  
This allowed the researcher to immediately seek clarity from the respondents on 
incomplete responses or responses that the researcher was not clear about.     
Polit and Beck (2008:556) stated that descriptive statistics are used to summarise 
and describe data while inferential statistics allow researchers to make inferences 
about the population.  Data analysis involves condensing the unwieldy data into a 
few manageable groups and tables for further analysis (Joubert 2009:136).  In this 
study, categorical variables (eg, type of health facility) were summarised by number 
and percentage of responses which were classified into a given category.  Similarly, 
the different types of tracking systems were categorised to measure their efficiency 
in reducing defaulter rates.   
For numerical variables (eg, number of patients with tuberculosis treated per month), 
the researcher used frequency distributions and calculated the arithmetic mean (or 
average) and standard deviation.  Hence, categorical and numerical variables from 
both the questionnaires and ETR.Net were summarised into tables and graphs with 
interpretations provided.   
For the open-ended questions, the researcher developed a category scheme for 
each question and then coded data according to the categories.  The questionnaire 
used in this study contained four (4) open-ended questions, viz, items 16, 18, 19 and 
20.  Item 16 required respondents to explain why (if they found the system they used 
effective in item 15) they found the system that they used effective in identifying 
tuberculosis suspects and/or patients on treatment who missed a clinic appointment.  
Item 18 required respondents to explain how the tracking used contributed to 
reducing the tuberculosis defaulter rate at their health facility.  Item 19 required 
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respondents to explain how the tracking system used could be improved to reduce 
the tuberculosis defaulter rate while item 20 enquired about additional information or 
categories that should be included in the system to assist in reducing defaulter rates.  
In this study the process of developing category schemes and codes for the four 
open-ended questions was done in consultation with the statistician and the research 
supervisor.  In developing the category schemes, related concepts were grouped 
together to facilitate the coding process.  Important concepts were then given a label 
that formed the basis for the category scheme.   
The details involved in identifying each of the category schemes for each of the 
items are described further in chapter 4 (sections 4.2.14 to 4.2.15).            
The raw data from both the ETR.Net and the questionnaires were loaded into the 
Stata SE v12.0 software for statistical analysis.  The statistician and researcher 
agreed on the categories and variables that were entered into the statistical software 
programme and, together, interpreted the results.    
The mean defaulter rate, the weighted mean, the 95% confidence interval and p 
values were subsequently calculated for each of the variables.  Polit and Beck 
(2008:769) define weighting as a correction procedure used to estimate population 
values when disproportionate sampling exists.   In this way important items are given 
more weight in the total score.  For this analysis, the weighted mean was calculated 
to take into account the differing tuberculosis case loads by health facility and gave 
more prominence to primary health care facilities with higher numbers of patients. 
 A confidence interval establishes a range of values for the population value as well 
as the probability of being right.  With a 95% confidence interval, the confidence is 
95% that the population mean lies between the set of values identified (Polit & Beck 
2008:586).  In this study the confidence interval was used to indicate, taking into 
account the sample size, whether the values could be considered to be statistically 
significant.   
According to Polit and Beck (2008:760) in statistical testing the p value is the 
probability that the obtained results are due to chance alone and is classified as 
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significant if p< 0.05 (Joubert 2009:146).  In this study the p value was calculated to 
determine if there were significant differences between the variables.     
The researcher utilised these statistical tests to assess if there was an association 
between the tracking systems used at primary health care facilities and their 2012 
tuberculosis defaulter rates.  
 
3.4 INTERNAL AND EXTERNAL VALIDITY OF THE STUDY 
3.4.1 Internal validity 
Internal  validity refers to the extent to which it is possible to make an inference that 
the independent variable is truly causing or influencing the dependent variable and 
that the relationship between the two is not the spurious effect of a confounding 
variable (Polit & Beck 2008:295).  In this study the researcher aimed to demonstrate 
how different tracking systems contributed to reduced tuberculosis defaulter rates; 
hence, the independent variable was the tracking system and the dependent variable 
was the defaulter rate.   
The biggest threat to internal validity relates to the selection of the sample.  This is 
referred to as selection bias and occurs when there are systematic or directional 
errors in how respondents are sampled into a study, which leads to the study sample 
being systematically different from the population (Myer & Karim 2009:160).  In this 
quantitative descriptive correlational study design the researcher included all the 
possible data sources, ie, all 58 primary health care facilities in Waterberg District in 
the study design.  Within each primary health clinic, the professional nurse 
responsible for managing patients with tuberculosis was selected to answer the 
questionnaire.  The development of the questionnaire was preceded by a literature 
review, which enabled the researcher to include relevant concepts to be 
investigated.   
Polit and Beck (2009:298) further advise that analyses should be conducted to 
determine the nature and extent of biases that arise during the research design and 
analysis.  To this end, the researcher considered fully and objectively the types of 
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biases that could arise within the chosen design and analysis and then 
systematically searched for evidence of their presence.  In developing the 
questionnaire, the researcher took steps to ensure that the questions were clear and 
well laid out to enhance its reliability and validity while pre-testing the questionnaire 
with nurses from three (3) primary health care facilities that did not participate in the 
main study ensured that the questions answered the research objectives and thus 
assisted in identifying and controlling biases.  
            
3.4.2 External validity 
 External validity concerns inferences about the extent to which relationships 
observed in a study held true over variations in people, conditions and settings (Polit 
& Beck 2008:301).  One aspect of external validity, therefore, concerns the 
representativeness of the exemplars used in the study.  In this study all the primary 
health care facilities in Waterberg District were selected to increase their 
representativeness of the population at large.  Furthermore, the nurses who 
responded to the questionnaire were also representative of the nurses responsible 
for managing patients with tuberculosis in Limpopo Province.  To ensure minimal 
drop-out of respondents, the researcher was available on site to answer any queries 
and to provide clarity.  The researcher also assured the respondents of their 
anonymity and of maintaining confidentiality throughout the research process.   
Another important concept relevant to external validity is that of replication (Polit & 
Beck 2008:302).  Multi-site studies are powerful because more confidence in the 
generalisability of the results can be attained if these results are replicated in several 
sites – particularly if those sites are different on dimensions considered important 
(eg, nursing skill mix).  In this study the researcher used the forum (viz, the quarterly 
district meeting) that the respondents should have been present at.    
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3.4.3 Reliability  
Reliability refers to the accuracy and consistency of information obtained in a study.  
The term is most often associated with the methods used to measure research 
variables.  The concept of reliability is also important in interpreting the results of 
statistical analyses.  Statistical reliability, therefore, refers to the probability that the 
same results would be obtained with a completely new sample of respondents, ie, 
that the results are an accurate reflection of a wider group than just the particular 
people who participated in the study (Polit & Beck 2008:196).  In this study the 
researcher used various methods to ensure reliability during the research design and 
methodology.   
Firstly, reliability of the questionnaire was enhanced by formulating the question and 
answer options to ensure that there were no ambiguities.  The researcher carefully 
selected the wording and structure of questions so that questions were kept short 
and simple, avoiding double-barreled questions (ie, two questions in one) and 
negative questions (ie, questions that contain "not" in them).  The length and 
ordering of the questions were also considered, keeping open-ended questions 
towards the end of the questionnaire and grouping the questions into specific themes 
as this made it easier to understand and follow.  The researcher also ensured that 
the layout and spacing were appropriate as a cluttered questionnaire was less likely 
to be answered.  The administration of the questionnaire to the respondents was 
consistent, ie, all respondents answered the same questionnaire at the same time in 
the same environment and under the same conditions.   
Secondly, accessing facility-level data from the ETR.Net software for analysis of the 
defaulter rates was done consistently, ie, each facility’s data were extracted from the 
same database, at the same time and in the same manner.   
 
 
 
 
56 
 
3.5 ETHICAL CONSIDERATIONS 
3.5.1 Autonomy and respect for persons 
This study maintained autonomy or respect for persons by obtaining permission to 
conduct the research in Limpopo Province from the Provincial Research Ethics 
Committee.  In the context of this study the right to fair treatment meant that all 
agreements made with the respondents were honoured (eg, sharing the study 
results with the nurses).  On the day of collecting the data all respondents consented 
voluntarily, in writing, to complete the questionnaire.   
 
3.5.2 Confidentiality and anonymity 
The researcher did not access individual patient information; instead, aggregated 
information on defaulter rates from the ETR.Net software for each health facility that 
participated in the study was accessed.  To this extent, the researcher informed the 
respondents that their facility data would be accessed from the ETR.Net.  
Respondents’ names did not appear on the questionnaire and they were informed 
that data will be reported in a collated form only. 
 
3.5.3 Informed consent 
Informed consent means that respondents agree to voluntarily participate in a study 
after they are made adequately aware of the type of information the researcher 
requires from them, why the information is being sought, what purpose it will be put 
to, how they are expected to participate in the study and how it will directly or 
indirectly affect them (Burns & Grove 2011:122-123).  Singh et al (2009:35) states 
that informed consent is a vital requirement in ethical conduct, and is valid only when 
it is obtained without deceit or misrepresentation.  In this study the researcher 
obtained informed consent, both verbally and in writing, from the respondents and 
provided details of the research in a clear and simple manner.  This included 
providing information on the purpose of the research, the expected duration of the 
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respondents’ involvement and a description of the procedures to which the 
respondents would be subjected.  Respondents were free at any time to withdraw 
their consent to further involvement in the study, without having to face any unfair or 
negative consequence or disadvantage; in this study no respondent declined to 
participate.   
Respondents should be helped to arrive at an informed decision by, amongst others, 
selecting a non-threatening environment for interaction and collecting data (South 
Africa 2004:4).  In this regard, the researcher met the respondents at a venue that 
they were familiar with and where they meet every quarter for their District 
Tuberculosis meetings, in the presence of their District Tuberculosis Programme 
Coordinator who they are familiar and comfortable with.        
 
3.5.4 Privacy 
Privacy is concerned with access to personal records while confidentiality refers to 
the use of personal information once it is disclosed (South Africa 2004:5).  A 
respondent’s right to both privacy and confidentiality must be protected during the 
collection of data.  In this study, during the process of collecting, storing and using 
data, the researcher ensured that personal information about respondents and their 
primary health care facilities (such as the name of their health facility) were kept 
private and confidential.  The researcher informed the respondents that their facility 
reports from the ETR.Net would be analysed to compare the tracking system used 
with the defaulter rate.  Although the reports from the ETR.Net provide both facility 
and sub-district names, the facility names were replaced with codes and only sub-
district names were used to identify the primary health care facilities.       
  
3.6 SUMMARY  
This chapter outlined the research design and methodology used in the study.  The 
research design utilised was a quantitative descriptive correlation design that 
described the tracking systems used at primary health care facilities to identify 
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patients with tuberculosis who missed a clinic appointment and determined the 
defaulter rate for each health facility.  All primary health care facilities in Waterberg 
District were selected for participation in the study.  Regarding data collection, the 
study made use of both primary data through the administration of a questionnaire to 
professional nurses who manage patients with tuberculosis and existing records that 
were obtained from the ETR.Net software programme.  Data were analysed with 
frequency distributions, confidence intervals and p values.  Chapter 4 describes the 
data analysis and interpretation of the results.   
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CHAPTER 4 
ANALYSIS, PRESENTATION AND DESCRIPTION OF THE RESEARCH 
FINDINGS 
 
4.1 INTRODUCTION 
This chapter provides an overview of the data that was analysed and describes the 
research findings in relation to the research objectives stated in chapter 1, namely:   
• to describe the tracking systems used at primary health care facilities to 
identify patients with tuberculosis who missed a clinic appointment; 
• to determine the defaulter rates in the facilities in the study by accessing 
health facilities’ defaulter rates from the ETR.Net; and    
• to determine the effectiveness of the different tracking systems in reducing 
defaulter rates by describing the association between the tracking systems 
used and the defaulter rates.        
To address objective one, the researcher analysed reported information, provided by 
the respondents, from the questionnaires.  To address objective two, the researcher 
accessed defaulter rates from the ETR.Net.  To address objective three, the 
researcher correlated the two sets of data and described the association between 
the tracking systems used and the tuberculosis defaulter rates.   
On the day of collecting the data, 46 nurses from the expected 58 facilities were 
present to complete the questionnaire, thus, the response rate was 79.3%.  Data for 
each of the 46 facilities’ defaulter rates were subsequently accessed from the 
ETR.Net for 2012.  The two sets of data were then correlated and analysed to 
determine if a relationship existed between the tracking system used and defaulter 
rates.  For ethical reasons facility names were replaced with codes and were 
identified as such using sub-district names to help locate them geographically (see 
section 3.5 in chapter 3, letter of request to respondents and consent letter).  The 
analysed data is presented as follows: 
• Analysis of responses from questionnaires is presented as section 4.2. 
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• Tuberculosis data and defaulter rates accessed from the ETR.Net is 
presented as section 4.3. 
• Association between the tracking systems used and the defaulter rates is 
presented as section 4.4.  For the purpose of reporting, percentages are 
rounded off to one (1) decimal place except for reporting p values that are 
rounded off to two (2) decimal places to show significance.   
 
4.2 ANALYSIS OF RESPONSES FROM QUESTIONNAIRES 
4.2.1 Identifying information 
4.2.1.1 Respondents’ professional qualifications  
Twelve (26.1% N = 46) respondents were professional nurses and 34 (73.9% N = 
46) were enrolled nurses.  This indicates that the majority of nurses managing 
patients with tuberculosis in Waterberg District are enrolled nurses.  This finding is 
consistent with the five (5) other districts in Limpopo Province in which enrolled 
nurses, under the supervision of professional nurses, manage patients with 
tuberculosis in health facilities (Hlophe 2014). 
 
4.2.1.2 Types of health facilities (Items 1 and 2)   
Of the 46 primary health care facilities, 44 (95.7%) were primary health care clinics 
while the remaining two (4.3% N = 46) were community health centres.  Most 
primary health care facilities, viz, 36 (78.3% N = 46) were located in rural areas while 
seven (15.2%N = 46) were in urban areas and the remaining three (6.5% N= 46), 
were located in semi-rural areas.   
 
4.2.2 Number of patients treated per health facility per month (Item 3) 
Twenty one respondents (45.7% N = 46) reported that they treat less than ten 
patients with tuberculosis per month.  Eleven respondents (23.9% N = 46) reported 
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that they treat between 11 and 20 patients per month while six (13.0% N = 46) 
reported that they treat between 21 and 40 patients with tuberculosis per month.  
The remaining eight respondents (17.4% N = 46) reported that they treat more than 
40 patients per month.  Figure 4.1 below shows the distribution of patients with 
tuberculosis treated per month in health facilities in Waterberg District.  
 
Figure 4.1:  Number of patients with tuberculosis treated per month (N = 46) 
The figure shows that the majority of facilities (45.7% N = 46) treat less than ten 
patients per month. 
 
4.2.3 Patients suspected of having tuberculosis and patients on treatment 
who do not return for follow-up appointments (Items 4 and 5)  
Item four (4) enquired about patients suspected of having tuberculosis while item five 
(5) enquired about patients already on treatment who do not return for their follow-up 
appointments. 
The majority of respondents (89.1% N = 46) reported that less than 5% of persons 
suspected of having tuberculosis do not return to the health facility to start treatment.  
Four respondents (8.7% N = 46) reported that between 5% and 10% of tuberculosis 
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suspects do not start treatment while one respondent (2.2% N = 46) reported that 
more than 10% of tuberculosis suspects do not start treatment.     
Forty five respondents (97.8% N = 46) indicated that less than 5% of patients already 
on tuberculosis treatment miss their follow-up appointments while one respondent 
(2.2% N = 46) reported that between 5% and 10% of patients miss their monthly 
clinic appointments.    
 
4.2.4   Reasons for missing clinic appointments (Item 6) 
The reasons for patients missing their clinic appointments are summarised in the 
table below.  Respondents could select more than one option; hence, the total 
number of responses (77) was more than the number of respondents (46). 
 
Table 4.1:  Reasons for patients missing their clinic appointments (N = 77) 
Reasons for missed appointments Number of 
responses 
Percentage 
of responses 
No money to return to the health facility 25 32.5% 
Lack of family support 18 23.4% 
Stigma 13 16.9% 
Inadequate information provided by health care workers about 
returning to the health facility 
9 11.6% 
Patient did not realise that he/she had an appointment  7 9.1% 
Adherence counselling either not done or poorly done 2 2.6% 
Irresponsibility of the patient 1 1.3% 
Work-related challenges of the patient 1 1.3% 
Dependency of the patient on social grant   1 1.3% 
Total 77 100% 
 
The main reason for missed appointments amongst patients with tuberculosis, 
reported by the respondents, was lack of money to return to the health facility (32.5% 
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N = 77).  This was followed by lack of family support (23.4% N = 77), stigma (16.9% 
N = 77), inadequate information provided by health care workers about returning to 
the facility (11.6%) and the patient not realising that he/she had an appointment 
(9.1%).  Further analysis (of the “other” option) showed that adherence counselling 
provided by health care workers was either poor or not done (2.6% N = 77).  
Irresponsibility on the part of the patient, work-related challenges and continuous 
dependency on social grants were reported as additional reasons for missing 
appointments and accounted for 1.3% (N = 77) for each of the responses.   
 
4.2.5 Identification of patients who miss their clinic appointment (Item 7) 
Patients suspected of having tuberculosis are those with signs and symptoms of 
tuberculosis and from whom a sputum specimen is obtained for laboratory 
investigation or who had any other tuberculosis tests done (see chapter 1, section 
1.6).  Thus, these patients have a test result available and if the result is positive, 
they will need to visit the primary health care facility to start treatment.  For this 
reason, both tuberculosis suspects and patients are described as one category.       
Respondents were required to select the tracking system used to identify 
tuberculosis suspects and patients on treatment who missed their clinic 
appointments.  Four options were provided for this item including an option for 
“other”.  Respondents were allowed to select more than one option.  None of the 
respondents selected the first option, viz, “I am not aware that patients do not arrive 
on their appointment dates”.  Although the “green card” was not an option on its own, 
respondents mentioned it under the “other” option. The green card remains with the 
patient at all times and allows patients with tuberculosis to access treatment at any 
health facility in the country.  It includes review/follow-up dates for patients to return 
to health facilities (see chapter 2, section 2.6.2).     
Nineteen (41.3% N = 46) respondents reported that their facilities used a 
combination of an appointment diary and blue folder to identify tuberculosis suspects 
and patients on treatment who missed their clinic appointments.  The blue folder, 
which contains detailed patient information regarding the diagnosis, treatment and 
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care, remains at the health facility and is updated at each visit including the 
recording of follow-up appointments (see chapter 2, section 2.6.2).  Sixteen 
respondents (34.8% N = 46) reported that their facilities used an appointment diary 
only to identify patients who missed their clinic appointments.  Six respondents 
(13.0% N= 46) reported that their facilities used a combination of an appointment 
diary, blue folder and green card to identify tuberculosis suspects and patients who 
missed their clinic appointments while three facilities (6.5% N= 46) used a 
combination of an appointment diary and green card to identify patients who missed 
their appointments.  The remaining two facilities (4.4% N = 46) used the blue folder 
only to identify patients with missed appointments.  Table 4.2 below shows the 
tracking system used by each of the health facilities in each of the sub-districts in 
Waterberg District.  
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Table 4.2 Tracking systems used by health facilities in Waterberg District  
(N = 46)   
Sub-district Facility code Tracking system 
 
 
Bela Bela 
01 Blue folder* 
02 Appointment diary and blue folder 
03 Appointment diary and blue folder 
04 Appointment diary and blue folder 
 
 
 
Lephalale 
05 Appointment diary, blue folder 
and green card 
06 Appointment diary* 
07 Appointment diary and blue folder 
08 Appointment diary, blue folder 
and green card 
 
Lephalale 
09 Appointment diary and blue folder 
10 Appointment diary* 
 
 
Modimolle 
11 Appointment diary, blue folder 
and green card  
12 Appointment diary, blue folder 
and green card  
13 Appointment diary and blue folder 
14 Appointment diary* 
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Sub-district Facility code Tracking system 
 
 
 
 
 
 
 
 
 
 
 
Mogalakwena 
 
 
 
 
 
 
 
 
15 Appointment diary* 
16 Appointment diary and blue folder 
17 Appointment diary* 
18 Appointment diary and blue folder 
19 Appointment diary and blue folder 
20 Blue folder* 
21 Appointment diary, blue folder 
and green card 
22 Appointment diary* 
23 Appointment diary* 
24 Appointment diary and blue folder 
25 Appointment diary* 
26 Appointment diary* 
27 Appointment diary and blue folder 
28 Appointment diary* 
29 Appointment diary and blue folder 
30 Appointment diary* 
31 Appointment diary and green card 
32 Appointment diary* 
33 Appointment diary* 
34 Appointment diary* 
35 Appointment diary* 
36 Appointment diary* 
37 Appointment diary and blue folder 
 
Mookgopong 
38 Appointment diary and blue folder 
39 Appointment diary and green card 
40 Appointment diary, blue folder 
and green card 
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Sub-district Facility code Tracking system 
 
 
 
Thabazimbi 
41 Appointment diary and blue folder 
42 Appointment diary and blue folder 
43 Appointment diary and blue folder 
44 Appointment diary and blue folder 
45 Appointment diary and green card 
46 Appointment diary and blue folder 
Total number of primary 
health care facilities  
46 
* primary health care facilities that utilise a single tracking system to identify patients with missed 
appointments (n = 18) 
The table above shows that all primary health care facilities in Waterberg District 
utilised a tracking system to identify tuberculosis suspects and patients who missed 
their clinic appointments.  The table also shows that various types of tracking 
systems were used at primary health care facilities for patients with missed 
appointments and that an appointment diary was used in 44 primary health care 
facilities (95.7% N = 46), either on its own or in combination with other tools to track 
tuberculosis suspects and patients who missed their appointments.  Eighteen 
facilities (39.1% N = 46) used a single tracking system while the remaining 28 
(60.9% N = 46) utilised multiple tracking systems to identify missed appointments by 
patients.     
Figure 4.2 below shows the distribution of the various tracking system used at 
primary health care facilities to identify missed appointments by tuberculosis 
suspects and patients.   
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Figure 4.2:  Tracking systems used at primary health care facilities in 
Waterberg District 
 
4.2.6 Time to awareness that patients missed their appointments (Item 8)  
Respondents were asked how long, in number of days, it would take them to realise 
that a patient did not report for his or her appointment.  None of the respondents 
selected the first option, ie, “I do not realise that a tuberculosis suspect and/or patient 
did not arrive on his/her appointment date.   
Twenty eight respondents (60.9% N = 46) indicated that they became aware 
immediately, ie, on the same day that a tuberculosis suspect and/or patient on 
treatment did not arrive on his/her appointment date.  Thirteen respondents (28.3% 
N= 46) indicated that it took them one day to realise that their patients missed their 
appointments while four respondents (8.7% N = 46) indicated that they became 
aware two days later that their patients missed their appointments.  One respondent 
reported that it took more than two days to realise that patients did not arrive on their 
appointment dates.       
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4.2.7 Tracking systems used and time to awareness that patients missed their 
appointments  
The relation between the tracking systems used to identify patients who missed their 
appointments and the time it took to realise that patients did not arrive at the primary 
health care facility on their appointment dates are summarised in Table 4.3, 
indicating the tracking systems used in the columns and the time to awareness of 
missed appointments in the rows. 
 
Table 4.3:  Tracking systems used and time to awareness that patients missed 
their appointments   
 Appointment 
diary (n = 16) 
Appointment 
diary and 
blue folder 
(n =19) 
Blue folder 
(n= 2) 
Appointment 
diary, blue 
folder and 
green card 
(n = 6) 
Appointment 
diary and 
green card 
(n = 3) 
Total 
number 
of health 
facilities 
Aware 
immediately 
of missed 
appointments 
(n = 28) 
10 (35.7%)  
 
13 (46.4%)  
 
2 (7.1%) 1 (3.5%) 2 (7.1%) 28 
Aware 1 day 
later of 
missed 
appointments 
(n = 13) 
5 (38.4%) 3 (23.0%) 0 (0%)  4 (30.7%) 1 (7.6%) 13 
Aware 2 days 
later of 
missed 
appointments 
(n = 4) 
1 (25.0%) 3 (75.0%) 0 (0.0%)  0 (0.0%) 0 (0.0%) 4 
Aware more 
than 2 days 
later of 
missed 
appointments 
(n = 1) 
0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (100.0%) 0 (0.0%) 1 
Total number 
of tracking 
systems 
16 19 2 6 3 46 
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The table above shows that the appointment diary and blue folder were used most 
often by respondents (n = 19) and facilitated the immediate awareness of missed 
appointments by patients.  The appointment diary and blue folder also made 
respondents aware two days later of missed appointments by patients; this was, 
however, reported by three respondents only.  In identifying patients with missed 
appointments one day later, there was almost even use of all the tracking systems, 
viz, the appointment diary, appointment diary and blue folder, blue folder only, 
appointment diary, blue folder and green card, and appointment diary and green 
card.   
Only one respondent reported identifying missed appointments more than two days 
later and utilised a combination of an appointment diary, blue folder and green card 
to do so. 
 
4.2.8 Return dates given to tuberculosis suspects and patients (Items 9 and 
10)  
Items 9 and 10 describe the practice of giving return dates to tuberculosis suspects 
and patients to return to the health facility to either start or to continue treatment 
respectively.  Respondents who indicated that they do not give return dates were 
asked to explain how they got tuberculosis suspects and patients to return to the 
health facility.  Thirty five respondents (76.1% N = 46) reported that they gave 
tuberculosis suspects dates to return to the facility to start treatment.  The 11 
respondents who did not give tuberculosis suspects return dates indicated that they 
phoned their patients after receiving their laboratory results and recalled them to 
start treatment.   
For patients already on treatment, forty five respondents (97.8% N = 46) reported 
that they gave patients dates to return to the facility.  The one respondent who did 
not give patients return dates reported that the patients visited the health facility daily 
for direct observation of treatment (DOT).   
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4.2.9 Recording of return dates (Item 11) 
Respondents who indicated that they give return dates to patients, in items 9 and 10 
discussed above, were asked where they record these return dates.  Three options 
were provided including an option for “other”.  The latter three options were similar to 
those of item 7 (see section 4.2.5 above).  Although the “green card” was not an 
option on its own, respondents mentioned it under the “other” option.   
The responses to item 11 correlated with those of item 7 and Table 4.2, whereby 19 
(41.3% N = 46) respondents reported that they recorded return dates in an 
appointment diary and blue folder.  Sixteen respondents (34.8% N = 46) reported 
that they recorded return dates in an appointment diary only while six respondents 
(13.1% N = 46) reported that they utilised a combination of an appointment diary, 
blue folder and green card to record return dates. Three respondents (6.5% N = 46) 
reported that they used a combination of an appointment diary and green card to 
record return dates.  The remaining two respondents (4.3% N = 46) reported that 
they used the blue folder only to record patients’ return dates.  
 
4.2.10 First use of a tracking system (Item 12) 
Respondents were asked to select the year in which the tracking system was 
implemented in their health facilities.    
Fourteen facilities (30.4% N = 46) began using the tracking system in 2011while 
seven facilities (15.2% N = 46) began using theirs in 2012 and three facilities (6.5% 
N = 46) first used their tracking systems in 2103.  Twenty two facilities (47.8%) used 
a tracking system for the first time either in 2006 or 2007.   
 
4.2.11 Manual and electronic tracking systems (Item 13) 
Respondents were asked if they record return dates manually, electronically or both 
ways.  Manual recording refers to health care workers writing down return dates in 
the tracking system in use while electronic recording refers to capturing return dates 
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onto a computer.  Thirty four respondents (73.9% N = 46) reported that they record 
patients’ return dates manually while 12 (26.1% N = 46) respondents recorded return 
dates both manually and electronically.  
 
4.2.12 Actions taken when patients do not arrive on their appointment dates 
(Item 14) 
Respondents were asked what actions they take when they realise that tuberculosis 
suspects or patients on treatment missed their appointment dates.  Four options 
including one for “other” were provided. 
Table 4.4 below summarises the actions taken when patients do not arrive on their 
appointment dates. 
 
Table 4.4:  Actions taken when patients do not arrive on their appointment 
dates        
Action taken Number of 
health 
facilities 
Percentage 
Phone the patient 8 17.4% 
Inform the home-based carers and/or caregivers 4 8.7% 
Phone the patient and inform the home-based carers and/or 
caregivers 
13 28.3% 
Phone the patient, inform the home-based carers and/or caregivers 
and ask the tracer team to contact the patient 
13 28.3% 
Phone the patient and ask the tracer team to contact the patient 4 8.7% 
Phone the patient, inform the home-based carers and/or caregivers, 
ask the tracer team to contact the patient and “other” 
2 4.3% 
Phone the patient, inform the home-based carers and/or caregivers 
and “other” 
2 4.3% 
Total 46 100% 
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Table 4.4 above shows that the most common actions taken by health care workers 
when patients do not arrive on their appointment dates are to phone patients and to 
inform the home-based carers and/or caregivers (28.3% N = 46) and also to phone 
patients, inform the home-based carers and/or caregivers and to ask the tracer team 
to contact patients (28.3% N = 46).  Phoning patients to inform them of their missed 
appointments is also common practise and is done 95% of the time (N = 46).  The 
“other” actions reported by health care workers include contacting the patient’s 
employer/supervisor (if the patient is employed), sending the mobile team that visits 
communities at specific health service points once monthly for health service 
provision (see section 3.3.1.1 in chapter 3) to trace the patient, requesting non-
governmental organistaions that support their facilities to trace the patient and using 
their private vehicles to trace the patient.  
 
4.2.13 Effectiveness of the tracking systems in identifying tuberculosis 
suspects and/or patients on treatment who miss a clinic appointment (Items 15 
and 16) 
Respondents were asked in item 15 if they found the tracking system effective in 
identifying tuberculosis suspects and/or patients on treatment who missed their clinic 
appointments.  In item 16 respondents were required to explain their response 
selected in item 15.  Thus, while item 15 was closed-ended with options to select 
from, item 16 was open-ended that allowed respondents to answer in their own 
words.  The responses to item 16 were assigned categories that were coded so that 
they were included in the analysis.  Related concepts were grouped together to 
facilitate the coding process.    
For item 15, forty four respondents (95.7% N = 46) indicated that they found the 
tracking system used in their health facility effective in identifying tuberculosis 
suspects and/or patients on treatment who missed a clinic appointment while two 
respondents (4.3% N = 46) did not find the tracking system used effective.  
From the respondents that found the tracking system effective in item 16, seven 
categories were identified.  The related concepts were grouped together, resulting in 
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two main categories.  The first category was labeled “realise” (indicating that the 
tracking system was effective because it helped the nurse to realise that the patient 
missed an appointment) and was coded as such.  The second category was labeled 
“remind” (indicating that the tracking system was effective because it reminded the 
nurse to trace the patient who missed an appointment) and was coded as such.  Of 
the 44 respondents, 42 (95.5% n = 44) indicated that the tracking system used was 
effective because it helped them realise that their patients did not arrive on their 
appointment date.  Two respondents (4.5% n = 44) indicated that the tracking 
system was effective because it reminded them to trace their patients who did not 
arrive on their appointment date.      
The two respondents who did not find the tracking system effective provided three 
different reasons which were not categorised.  These reasons were lack of transport 
to return to the primary health care facility, movement of patients and incorrect 
addresses provided by some patients.  However, these reasons are not due to the 
tracking system itself but, rather, are due to the inability of the health system to get 
patients to return to the primary health care facility, after they are identified as having 
missed an appointment.  These responses should have been clarified by the 
researcher at the time of collecting the questionnaires and will, therefore, be 
discussed in chapter 5 (section 5.4).        
 
4.2.14 Role of tracking systems in reducing tuberculosis defaulter rates (Items 
17, 18 and 19) 
In item 17 respondents were asked if the tracking system used at their health facility 
contributed to reducing the tuberculosis defaulter rate.  The options provided were 
“yes” and “no”.  If respondents selected “yes” in item 17, they were required to 
explain how the tracking system contributed to reducing the tuberculosis defaulter 
rate in their facility (in item 18).  If they responded “no” in item 17, they were asked 
how the tracking system could be improved to reduce the tuberculosis defaulter rate 
(in item 19).        
75 
 
When participants were asked about whether the tracking system used in their 
facility contributed to reducing the tuberculosis defaulter rate, the answers 
corresponded to the ones asking whether the tracking system was effective in 
identifying those who missed clinic appointments (items 15).  Thus, 44 respondents 
(95.7% N = 46) indicated that the tracking system used in their health facility 
contributed towards reducing the tuberculosis defaulter rate.  
From these respondents (that indicated that the tracking system contributed towards 
reducing the tuberculosis defaulter rate) only one category was identified and labeled 
as “tracing” in item 18.  This indicated that steps were taken to find patients as soon 
as they were identified as having missed a clinic appointment.     
The two respondents (4.3% N = 46) who reported that the tracking system used at 
their health facility does not contribute towards reducing the tuberculosis defaulter 
rate indicated that movement of patients from place to place without informing the 
health facility is problematic (in item 19).  
 
4.2.15 Suggested information or categories to be included in the tracking 
system (Item 20) 
In the final item respondents, who indicated that the tracking system did not 
contribute to reducing the tuberculosis defaulter rate, were asked what additional 
information or categories they would like included in the system that will assist in 
reducing defaulter rates.  Only two respondents provided suggestions for including 
information in the tracking system used; these were to record full and complete 
physical and traceable addresses including any other address that patients may be 
found at while on treatment.   
 
4.3  TUBERCULOSIS DATA AND DEFAULTER RATES ACCESSED FROM 
THE ETR.NET  
The data from this section of the report were collected from the ETR.Net, which is an 
electronic data base that is used to capture patient information from the paper 
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register.  While nurses at health facilities record patient information in the paper 
register, this information is captured into an electronic format in the ETR.Net at sub-
district level by data capturers (see chapter 2, section 2.5.3 for more information).  
Cohort reports are generated electronically for all levels (health facility, sub-district, 
district, province and national) that provide information on tuberculosis cases 
enrolled in treatment (case finding), treatment outcomes, which include data on 
defaulter rates, and integration of tuberculosis and HIV & AIDS care.  The researcher 
accessed treatment outcome reports for 2012 to analyse the defaulter rate for each 
of the facilities that were included in this study.     
 
4.3.1 Tuberculosis case loads and defaulter rates reported per facility for 2012 
Table 4.5 below shows the annual tuberculosis case load (for new smear positive 
tuberculosis cases) and the number and percentage of defaulters reported in 2012 
per facility and per sub-district in Waterberg District.  These data were extracted from 
facility-level cohort reports from the ETR.Net for 2012.  
For each facility the 2012 case finding (case load) was listed together with the 
number and percentage of defaulters.   
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Table 4.5:  Tuberculosis case load, number and percentage of defaulters 
reported in 2012 accessed from the ETR.Net  
Sub-district Facility code 2012 tuberculosis 
case load 
Number and percentage of 
defaulters in 2012 
 
 
Bela Bela 
01 80 1 (1.3%) 
02 5 0 (0%) 
03 16 1 (6.3%)* 
04 37 3 (8.1%)* 
 
 
 
Lephalale 
05 30 3 (10%)* 
06 27 2 (7.4%)* 
07 28 1 (3.6%) 
08 78 11 (14.1%)* 
09 42 5 (11.9%)* 
10 49 3 (6.1%)* 
 
 
Modimolle 
11 8 1 (12.5%)* 
12 30 4 (13.3%)* 
13 65 6 (9.2%)* 
14 57 3 (5.3%)* 
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Sub-district Facility code 2012 tuberculosis 
case load 
Number and percentage of 
defaulters in 2012 
 
 
 
 
 
 
 
 
 
 
 
 
Mogalakwena 
 
 
 
 
 
 
 
 
 
15 10 0 (0%) 
16 11 0 (0%) 
17 26 0 (0%) 
18 19 0 (0%) 
19 6 0 (0%) 
20 9 0 (0%) 
21 32 5 (15.6%)* 
22 18 3 (16.7%)* 
23 9 1 (11.1%)* 
24 22 2 (9.1%)* 
25 17 1 (5.9%)* 
26 8 0 (0%) 
27 16 0 (0%) 
28 6 0 (0%) 
29 19 0 (0%) 
30 8 0 (0%) 
31 19 3 (15.7%)* 
32 5 0 (0%) 
33 7 1 (14.3%)* 
34 5 0 (0%) 
35 19 3 (15.7%)* 
36 5 2 (40%)* 
37 23 1 (4.3%) 
 
Mookgopong 
38 11 4 (36.4%)* 
39 30 1 (3.3%) 
40 6 0 (0%) 
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Sub-district Facility code 2012 tuberculosis 
case load 
Number and percentage of 
defaulters in 2012 
 
 
 
Thabazimbi 
41 5 1 (20%)* 
42 1 0 (0%) 
43 40 3 (7.5%)* 
44 11 1 (9.1%)* 
45 2 1 (50%)* 
46 9 0 (0%) 
* Defaulter rate is greater than 5% (n = 25) 
Facility 01 in Bela Bela sub-district reported the highest number of tuberculosis 
cases (80) in 2012 while facility 08 in Lephalale sub-district reported the highest 
number of defaulters (78).  Of the 46 facilities, 21 (45.7%) reported defaulter rates of 
less than 5%, 11 (23.9%) reported defaulter rates between 5% and 10% and 14 
facilities (30.4%) reported defaulter rates of greater than 10%.  Of the 23 facilities in 
Mogalakwena sub-district (health facilities 14 to 37), 13 (52%) reported nil defaulters 
in 2012.  The figure below shows the distribution of tuberculosis defaulter rates 
across the primary health care facilities in Waterberg District. 
 
 
Figure 4.3:  Tuberculosis defaulter rates by primary health care facilities in 
Waterberg District (N = 46) 
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4.4 STATISTICAL ANALYSES:  ASSOCIATION BETWEEN THE TRACKING 
SYSTEMS USED AND THE DEFAULTER RATES  
This section links the defaulter rates accessed from the ETR.Net with the tracking 
systems used at primary health care facilities by using key items from the 
questionnaire (completed by the respondents of this study) in order to describe the 
association between the tracking systems used and the defaulter rates.   
From the ETR.Net, the researcher accessed the annual (2012) tuberculosis case 
loads and defaulter rates per facility and sub-district and from the questionnaire, the 
following items were used: 
• location of the primary health care facility 
• type of primary health care facility 
•  annual tuberculosis case load 
• sub-districts 
• tracking system used 
• time to awareness that patients missed their appointments 
• first use of tracking system 
• electronic versus manual tracking system  
• systems used to recall patients       
• perceived effectiveness of the tracking system in identifying missed 
appointments 
The raw data from both the ETR.Net and the questionnaire were loaded into the 
Stata SE v12.0 software for statistical analyses and for a detailed description of the 
association between the tracking system used and the defaulter rates.  For the 
statistical analyses, summarised in table 4.6 below, the mean defaulter rate, the 
weighted mean, the 95% confidence interval and the p values were calculated and 
81 
 
interpretations provided.  These concepts are described in detail in chapter 3 
(section 3.3.3).   
Table 4.6:  Mean defaulter rates, weighted mean, 95% confidence intervals and 
p values given by sub-group of health facilities for key items from the 
questionnaire 
Variable Number 
of 
facilities 
Mean 
defaulter 
rate  
Weighted 
mean* 
95% CI p 
value 
 
Location of 
facility 
Urban 7 10.9% 11.3% 10.4-12.3  
0.231 Rural 35 8% 6.3% 5.9-6.8 
Semi-rural 4 12% 14.3% 9.7-8.6 0.982 
Type of 
primary 
health care 
facility 
Clinic 44 8.3% 8.1% 7.6-8.6  
0.503 Community Health 
Centre 
2 8.8% 5.4% 3.9-6.8 
 
Annual 
tuberculosis 
case load 
 
1 to 20 11 10%    
21 to 40 13 5.1%    
41 to 60 8 9.9%    
61 to 80 2 15%    
More than 80 12 8.3%    
 
 
 
Sub-district 
Bela Bela 4 3.9% 3.6% 3.1-4.1  
Lephalale 6 8.9% 9.8% 9.3-10.3  
Modimolle 4 10.1% 8.7% 8.3-9.2  
Mogalakwena 23 6.5% 7.4% 6.1-8.6  
Mookgopong 4 14.9% 11.5% 7.7-15.3  
Thabazimbi 5 18.3% 7.9% 5.9-9.9  
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Variable Number 
of 
facilities 
Mean 
defaulter 
rate  
Weighted 
mean* 
95% CI p 
value 
 
 
 
 
Tracking 
system 
Appointment diary 
used 
No 
Yes 
 
2 
44 
 
0.6% 
9.1% 
 
1.1% 
8.9% 
 
1.0-1.2 
8.4-9.5 
 
 
0.324 
Blue folder used 
No 
Yes 
 
19 
27 
 
10.1% 
8.4% 
 
 
7.3% 
8.3% 
 
 
6.5-8.2 
7.7-8.9 
 
 
0.665 
Green card used 
No 
Yes 
 
37 
9 
 
6.7% 
18.8% 
 
 
6.4%  
13.6% 
 
5.9-6.9 
12.8-14.9 
 
0.016* 
 
Time to 
awareness 
that patients 
missed their 
appointments 
Immediately 28 6.6% 6.8% 6.1-7.6  
 
0.437 
1 day later 13 6.3% 8.1% 7.7-8.6 
2 days later 5 8% 12.5% 10.1-14.9 
First use of 
tracking 
system 
Before 2012 37                                  8.4% 7.2% 5.9-8.5  
0.848 After 2012 9 8.3% 8.1% 7.5-8.6 
Electronic vs 
manual 
system 
Manual system 34 8.6% 8.3% 7.7-8.9  
0.639 Manual and 
electronic  
12 7.6% 7.3% 6.5-8.0 
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Variable Number 
of 
facilities 
Mean 
defaulter 
rate  
Weighted 
mean* 
95% CI p 
value 
 
 
 
 
 
Systems used 
to recall 
patients 
Phoned the patient 
No 
Yes 
 
4 
42 
 
8.8% 
9.1% 
 
8.6% 
7.9% 
 
7.9-9.2 
7.3-8.5 
 
0.9510 
Involved home-
based carers 
No 
Yes 
 
12 
34 
 
6.2% 
10.1% 
 
4.6% 
9.1% 
 
3.7-5.5 
8.5-6.7 
 
0.3611 
Involved tracer 
teams 
No 
Yes 
 
27 
19 
 
6.8%  
12.3% 
 
6.1% 
9.7% 
 
5.4-6.8 
8.9-10.4 
 
0.1512 
Perceived 
effectiveness 
of the 
tracking 
system in 
identifying 
missed 
appointments  
Tracking system is 
effective 
44 8.3% 7.5% 6.9-8.1  
 
0.9913 
Tracking system is 
not effective 
2 9.2% 11.9% 11.1-12.7 
* a weighted mean allows important items to be given more weight in the total score  
1 p value for difference in means between urban and rural primary health care facilities 
2 p value for difference in means between rural and semi-rural primary health care facilities 
3 p value for difference in means between primary health care clinics and community health centres  
4 p value for difference in means between using and not using appointment diary only  
5 p value for difference in means between using and not using blue folder only 
6* p value for difference in means between using and not using green card only; difference is 
significant   
7 p value for difference in means between immediate recognition of missed appointment and one day 
later and immediate recognition of missed appointment and two days later 
8 p value for difference in means between using tracking systems before 2012 and after 2012    
9 p value for difference in means between manual and electronic tracking systems  
10 p value for difference in means between phoning and not phoning patients  
11 p value for difference in means between using home-based carers or not 
12 p value for difference in means between using tracer teams or not 
13 p value for difference in means between tracking systems perceived as being effective and tracking 
systems perceived as being ineffective 
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4.4.1 Location of primary health care facilities 
Primary health care facilities located in rural areas have a lower mean defaulter rate 
(8% N = 46) and a weighted mean of 6.3% (95% CI: 5.9-6.8) than those located in 
urban (mean defaulter rate 10.9% N = 46, weighted mean 11.3% and 95% CI: 10.4- 
12.3) or semi-rural (mean defaulter rate 12% N = 46, weighted mean 14.3% and 
95% CI: 9.7-8.6) areas. The p values for the difference in means between urban and 
rural primary health care facilities and between rural and semi-rural primary health 
care facilities indicate that the differences are not significant as p > 0.05.   
 
4.4.2 Type of health facility 
Community health centres and primary health care clinics have almost equal mean 
defaulter rates (8.8% and 8.3% respectively N = 46).  The weighted mean for 
community health centres is 5.4% (95% CI: 3.9-6.8) and is lower than primary health 
care clinics (8.1% and 95% CI 7.6-8.6) although the number of community health 
centres was only two.  The difference in means between community health centres 
and primary health care clinics does not appear to be significant as p = 0.5.    
 
4.4.3 Annual tuberculosis case loads  
Primary health care facilities with high tuberculosis case loads have a higher mean 
defaulter rate than those facilities with lower case loads.  As the weighted mean 
takes into account the case load, it was not relevant to calculate a weighted mean for 
the case load. 
 
4.4.4 Sub-districts 
Looking at the six sub-districts (n = 6), table 4.6 above shows that Thabazimbi sub-
district has the highest mean defaulter rate (18.3% N = 46) and that Mookgopong 
sub-district has the highest weighted mean (11.5% and 95% CI: 7.7-15.3).  Bela Bela 
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sub-district has the lowest mean defaulter rate and weighted mean (3.9% and 3.6% 
respectively).   
 
4.4.5 Tracking system used 
Regarding the tracking systems used, table 4.6 shows that use of the blue folder, 
either on its own or in combination with other tracking systems (n = 27), yielded the 
lowest mean defaulter rate (8.4%) and weighted mean (8.3%) (95% CI: 7.7%-8.9%).  
Use of an appointment diary, either on its own or in combination with other tracking 
systems (n = 44), resulted in a mean defaulter rate of 9.1% and a weighted mean of 
8.9% (95% CI: 8.4%-9.5%) while use of the green card, either on its own or in 
combination with other tools (n = 9), yielded the highest mean defaulter rate (18.8%) 
and weighted mean (13.6%).   
The confidence interval gives an indication, taking into account the sample size, 
whether the figures can be considered to be statistically significant.  Looking at the 
confidence intervals, these indicate that the use of the green card, either on its own 
or in combination with other tools, results in higher defaulter rates than the other 
tracking systems, as health facilities using this tracking system had higher defaulter 
rates than the other systems.  The difference in the mean defaulter rates between 
facilities that use the green card and those that do not use the green card is 
significant as p = 0.01.  On the other hand, the difference in the mean defaulter rates 
between facilities that use the blue folder and those that do not use the blue folder is 
not significant as p > 0.05.  The difference in the mean defaulter rates between 
facilities that use the appointment diary and those that do not use the appointment 
diary is also not significant as p > 0.05.  Thus, although use of the blue folder and the 
appointment diary yield lower defaulter rates, their use in primary health care 
facilities in identifying missed appointments and in subsequently reducing the 
tuberculosis defaulter rate is not significantly different from those facilities that do not 
utilise them.    
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4.4.6 Time to awareness that patients missed their appointments 
Table 4.6 shows that the longer it took to become aware of missed appointments, 
the higher was the mean defaulter rate and weighted mean.  Realising immediately 
that patients missed their clinic appointments (n = 28) resulted in a mean defaulter 
rate of 6.6% and a weighted mean of 6.8% (95% CI: 6.1%-7.6%). On the other hand, 
realising two days later or more that patients missed their clinic appointments (n = 5) 
resulted in a higher mean defaulter rate of 8% and a weighted mean of 12.5% (95% 
CI: 10.1%-14.9%).  Statistically, however, the p values for the difference in means 
between the immediate recognition of missed appointment and one day later,  and 
between the immediate recognition and two days later, was not significant as the p 
values were 0.43 in both instances. 
 
4.4.7 First use of a tracking system and use of manual versus electronic 
tracking systems 
There was no difference in mean defaulter rates linked to the introduction of the 
tracking system, ie, prior to or during 2012.  Use of an electronic or manual tracking 
system also had no effect on the mean defaulter rates.   
  
4.4.8 Systems used to recall patients 
Regarding the systems used to recall patients, table 4.6 shows that phoning the 
patient yielded the lowest mean defaulter rate and weighted mean (9.1% and 7.9% 
respectively) while use of the tracer teams yielded the highest mean defaulter rate 
and weighted mean (12.3% and 9.7% respectively).  Statistically, there was no 
significant difference in the defaulter rates when patients were phoned or not (p = 
0.95), when caregivers were utilised or not (p = 0.36), or, when tracer teams were 
utilised or not (p = 0.15).     
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4.4.9 Perceived effectiveness of the tracking system in identifying patients 
with missed appointments 
The perception that the tracking systems used were effective in identifying patients 
with missed appointments and, thus, effective in reducing the tuberculosis defaulter 
rates did not seem to have any effect on the mean defaulter rate as the mean 
defaulter rates were similar for those who found the systems effective and those who 
did not find the systems used effective.  Statistically, the p value also shows that the 
difference is not significant (p = 0.99). 
     
4.5 SUMMARY 
This chapter presented the study results based on responses to the questionnaires 
and defaulter rates accessed from the ETR.Net.  The chapter described the tracking 
systems used by primary health facilities in Waterberg District to identify patients 
with tuberculosis who missed their clinic appointments by analysing responses from 
the questionnaires and defaulter rates from the ETR.Net.  The researcher identified 
the most effective tracking system in the district by correlating the two sets of data.   
While all primary health care facilities in Waterberg District used a tracking system to 
identify patients who missed their appointments, the most common system was a 
combination of an appointment diary and blue folder (n = 19).  The combined use of 
an appointment diary and blue folder also facilitated the immediate awareness of 
missed appointments by patients in comparison to the use of other tracking systems.  
Information from the questionnaires also revealed that the most common actions 
taken by health care workers to recall patients was to phone their patients, to inform 
the home-based carers and/or caregivers and to request the tracer teams to contact 
the patients.   
Analysis of the defaulter rates from the ETR.Net showed that Thabazimbi sub-district 
had the highest mean defaulter rate.  Primary health care facilities with high case 
loads tended to have high defaulter rates while health facilities with low patient 
numbers had low defaulter rates.  The green card, either on its own or in 
combination with other tracking systems, yielded the highest mean defaulter rate 
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while use of the blue folder, either on its own or in combination with other tools, 
yielded the lowest mean defaulter rate.  The longer it took to become aware of 
missed appointments, the higher the defaulter rate was.  Respondents’ perceptions 
on the effectiveness of the tracking systems used made no difference to the mean 
defaulter rate.          
This chapter described the analysis of the data collected and showed that although 
use of the blue folder and the appointment diary yield lower defaulter rates, their use 
in primary health care facilities in identifying missed appointments and in 
subsequently reducing the tuberculosis defaulter rate are not significantly different 
from those facilities that do not utilise them.    
The last chapter describes the interpretation and discussion of the findings, 
limitations of the study and the recommendations of the research. 
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CHAPTER 5 
DISCUSSION, LIMITATIONS AND RECOMMENDATIONS 
 
5.1 INTRODUCTION 
This chapter provides the discussion and interpretation of the research findings of 
this dissertation of limited scope, in relation to the three objectives set out in chapter 
1.  The limitations of the study are discussed regarding the generalisability of the 
research findings.  The contributions of the study and recommendations are provided 
that include how specific problems can be overcome.  The chapter also provides the 
conclusion of the study with regard to the research problem.    
 
5.2 RESEARCH DESIGN AND METHOD 
This study followed a quantitative, descriptive and correlation design. The researcher 
described the tracking systems used at different primary health care facilities, 
identified the 2012 default rate of the clinics and described the association between 
the tracking system used and the defaulter rates in health facilities in Waterberg 
District in Limpopo Province.   
In this study the researcher included all possible data sources, viz, all 58 primary 
health care facilities in Waterberg District offering treatment to patients diagnosed 
with tuberculosis.  From each facility, the researcher selected one nurse responsible 
for managing patients with tuberculosis.  These nurses were the respondents who 
answered the questionnaire related to the tracking systems used in that health 
facility.  On the day of collecting the data 46 nurses from the expected 58 facilities 
were present to complete the questionnaire; thus, the response rate was 79.3%.  
Data for each of the 46 health facilities’ defaulter rates for 2012 were accessed from 
the ETR.Net and subsequently analysed to determine if a relationship existed 
between the tracking system used and defaulter rates.      
This research utilised both original data and existing records to answer the research 
question.  To meet the first objective, original or new data were obtained through the 
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administration of a questionnaire to nurses in Waterberg District who manage 
patients with tuberculosis.  To reach the second objective, existing official 
tuberculosis reports were extracted and analysed from the ETR.Net.  To meet 
objective three, the researcher correlated the two sets of data and described the 
association between the tracking systems used and the tuberculosis defaulter rates 
in Waterberg District.   
The researcher used the Stata SE v12.0 statistical software programme for 
analysing the data. 
 
5.3 DISCUSSION AND INTERPRETATION OF THE RESEARCH FINDINGS 
People suspected of having tuberculosis and patients already on treatment who miss 
their clinic appointments contribute towards the defaulter rate in health facilities in 
Waterberg District.  This study shows that every primary health care facility in 
Waterberg District utilises a tracking system to identify people suspected of having 
tuberculosis and patients on treatment who miss their appointments and that the 
tracking systems used vary from facility to facility.  The discussions and 
interpretation of the research findings are provided in relation to the three stated 
objectives; viz.   
objective one: to describe the tracking systems used at primary health care facilities 
to identify patients with tuberculosis who missed a clinic appointment;  
objective two:  to determine the defaulter rates in the facilities in the study by 
accessing health facilities’ defaulter rates from the ETR.Net; and  
objective three:   to determine the effectiveness of the different tracking systems in 
reducing defaulter rates by describing the association between the tracking systems 
used and the defaulter rates         
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5.3.1 Reasons for missing appointments  
The reasons for missed appointments amongst patients with tuberculosis reported 
by the respondents was lack of money to return to the health facility, lack of family 
support, stigma, inadequate information provided by health care workers about 
returning to the facility and the patient not realising that he/she had an appointment.  
Adherence counselling provided by health care workers was either poor or not done 
while irresponsibility on the part of the patient, work-related challenges and 
continuous dependency on social grants were reported as additional reasons for 
default (refer to section 4.2.4 in chapter 4).  These findings were consistent with 
other research studies (Medical Research Council of South Africa 2009:22-27; Lutge 
et al 2009:17, Rajagopaul 2011) that described the factors that contributed to the 
high tuberculosis defaulter rates in South Africa.     
Most of the factors leading to missing an appointment relate to the personal 
circumstances of the patient.  Although nurses and other members of the multi-
disciplinary team cannot change the socio-economic factors that contribute towards 
the high defaulter rates, more effective adherence counselling may have a positive 
impact on the outcomes of tuberculosis treatment.  If patients have a better 
understanding of the treatment and healing process they would be more motivated to 
adhere to treatment. Patients, family members and the community at large should 
receive health education to ensure support to the patient and to break down stigma 
that is associated with tuberculosis disease.  The importance of providing ongoing 
health education and counselling to patients and their families to improve adherence 
to tuberculosis treatment is supported in the literature by Clark et al (2007:497-504) 
who suggested that patient education should include oral and written information on 
the disease, treatment, support and care.   
 
5.3.2 Understanding and interpreting defaulter rates 
Based on the questionnaires, 45 respondents (97.8% N = 46) indicated that less 
than 5% of patients already on tuberculosis treatment miss their follow-up 
appointments.  These responses were in contrast to the defaulter rates accessed 
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from the ETR.Net, which showed that 25 health facilities (54.3% N = 46) had 
defaulter rates above 5% (refer to Table 4.5).  The three highest defaulter rates 
according to the ETR.Net was 50%, reported by a health facility in Thabazimbi sub-
district; 40%, reported by a health facility in Mogalakwena sub-district; and 36.4%, 
reported by a facility in Mookgophong sub-district.  This finding is important because 
it suggests that nurses responsible for managing the tuberculosis programme in 
health facilities in Waterberg District are not aware of the true defaulter rate as they 
tend to underestimate the rates in their facilities.  This finding is supported in the 
literature by the Medical Research Council of South Africa (2009:29) which noted 
that the quality of recording and reporting is a common challenge for the tuberculosis 
programme and requires careful training and on-going supervision of health care 
workers.  An important consequence is that if nurses are unaware of the true 
defaulter rate, due to their underestimation of the problem, they may not implement 
relevant intervention strategies to recall patients and to reduce the defaulter rate in 
their health facilities.  The recommendation based on this finding is discussed further 
in section 5.7.   
 
5.3.3 Perceived effectiveness of the tracking systems used 
Forty four respondents (95.7% N = 46) reported that the tracking systems used were 
effective in identifying patients with missed appointments and in subsequently 
reducing the tuberculosis defaulter rate in their health facilities.  Once again these 
responses were in contrast to the defaulter rates accessed from the ETR.Net which 
showed that 25 health facilities (54.3% N = 46) had defaulter rates above 5% (refer 
to Table 4.5).  Furthermore, the mean defaulter rate amongst those who felt that the 
tracking systems were effective (8.3%) was almost equally high as those who did not 
find the tracking systems effective (9.2%).  This discrepancy between reported 
effectiveness of the tracking systems used and actual defaulter rates may be due to 
nurses not being aware of the high defaulter rates in the health facilities and have 
the perception that the tracking systems used are effective.  It may also indicate a 
lack of training of nurses in understanding how effective tracking systems should 
function.  Dunbar et al (2011:337) found that poor recording and lack of effective use 
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of tracking systems also contribute to high defaulter rates in South Africa while The 
Medical Research Council of South Africa (2009:29) suggested the ongoing training 
and supervision of nurses to improve their recording in all tuberculosis data 
collection tools.  This finding is important because it suggests that nurses are not 
aware of the limitations of the tracking systems used and are, therefore, not finding 
ways to improve the usage and purpose of the tracking systems.     
 
5.3.4 Tracking systems used  
The most commonly used system to identify people suspected of having tuberculosis 
and patients on treatment who missed their clinic appointment was a combination of 
an appointment diary and the blue folder (41.3% N = 46), which was reported by 19 
respondents.  Sixteen respondents (34.7% N = 46) reported that their facilities used 
an appointment diary only to identify patients who missed their clinic appointments.  
Six respondents (13.0% N= 46) reported that their facilities used a combination of an 
appointment diary, blue folder and green card to identify people suspected of having 
tuberculosis and patients who missed their clinic appointments while three (3) 
facilities (6.5% N= 46) used a combination of an appointment diary and green card to 
identify patients who missed their appointments.  Thus, an appointment diary was 
used in 95.6% of facilities (N = 46), either on its own or in combination with other 
tools.  The remaining two facilities (4.3% N = 46) used the blue folder only to identify 
patients with missed appointments.  This finding shows that various tracking systems 
are utilised in the different primary health care facilities in Waterberg District to 
record patients’ return dates.   
Although use of the blue folder and the appointment diary yielded lower defaulter 
rates than other tracking systems, their use in primary health care facilities in 
identifying missed appointments and in subsequently reducing the tuberculosis 
defaulter rate are not significantly different from those facilities that do not utilise 
them.  This finding shows that nurses are not aware of the relationship between the 
tracking system used and the defaulter rate in their facility and they, therefore, 
cannot appreciate the impact of the tracking system on the facility’s defaulter rate.  
Nurses need to understand that if the tracking system in use is not contributing 
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towards reducing the defaulter rate, they must find alternate means to reduce the 
defaulter rate in their facilities (these recommendations are discussed further in 
section 5.7), thus the need for continuous monitoring on the usage of the tracking 
system.      
 
5.3.5 Use of single tracking system versus use of multiple tracking systems in 
identifying patients with missed appointments   
A single tracking system, viz, an appointment diary only and the blue folder only, 
were used in 18 (39.1% N = 46) primary health care facilities.  Multiple tracking 
systems were used in the remaining 28 (N = 46) primary health care facilities; these 
included a combination of the appointment diary and blue folder that were used in 19 
(41.3% N = 46) facilities, a combination of the appointment diary, blue folder and 
green card that were used in six facilities (13.1% N = 46), and a combination of an 
appointment diary and green card that were used in three facilities (6.5% N = 46). 
This finding is important because it shows that the majority of primary health care 
facilities in Waterberg District (60.9% N = 46) used multiple tracking systems to 
identify patients who missed their clinic appointments.  Given that information 
provided by health care workers about patients returning to the facility is inadequate 
and that adherence counselling provided by health care workers is either poor or not 
done (see section 5.3.1 above), it is clear that a single tracking system alone cannot 
prevent patients from missing their clinic appointments and, thus, reduce the 
defaulter rates.  Multiple tracking systems are required to ensure that patients 
honour their scheduled appointments.  This finding is supported in the literature by 
Clark, Karagoz, Apikoglu-Rabus and Izzettin (2007:497-504) who found that one 
system alone was inadequate in ensuring that patients returned to the health facility 
and completed the course of their medication.   
In-service education and raising awareness amongst nurses who utilise a single 
tracking system are required to help nurses understand the importance of using 
multiple tracking systems to recall patients (this is discussed further in section 5.7.1).   
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5.3.6 Time to awareness that patients missed their appointments 
This study shows that the combined use of an appointment diary and blue folder 
facilitated the immediate awareness of missed appointments by patients and that the 
majority of respondents (60.8% N = 46) indicated that they became aware 
immediately, ie, on the same day that a person suspected of having tuberculosis 
and/or a patient on treatment did not arrive on his/her appointment date.  Only one 
respondent who utilised the appointment diary and blue folder reported that it took 
more than two days to realise that patients did not arrive on their appointment dates.  
This finding is important because it shows that there is benefit in the combined use 
of an appointment diary and blue folder in identifying patients who missed their clinic 
appointments so that they can be found and put back onto treatment.  Statistical 
analysis (refer to Table 4.6) shows that facilities that identify patients less than two 
days later have a lower mean defaulter rate (6.6%) than those that identify missed 
appointments more than 2 days later (8%), although the difference is not significant 
(p = 0.4).  Thus, this study shows that the sooner patients are identified as having 
missed an appointment, the sooner they can be traced and put back onto treatment 
which in turn will result in lower defaulter rates.      
 
5.3.7 Systems used to recall patients        
Regarding the systems used to recall patients, phoning the patient (n = 42) as the 
first line of intervention yielded the lowest mean defaulter rate (see Table 4.6).  
Support for this type of recall system is found in a review by Liu et al (2008:1-37).  In 
this review (see section 2.6.1.1) late patient tracers were described as interventions 
undertaken to encourage patients to return to treatment and included letters, 
telephone calls, and more recently, e-mails and short message system (SMS) text 
messages.   
Furthermore, Munro, Lewin, Smith, Engel, Fretheim and Volmink (2007:1230) found 
that appropriate follow up by the health system of patients who missed their 
appointments, resulted in improved treatment outcomes.  In the current study the 
use of home-based carers and/or caregivers and tracer teams to follow-up patients 
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who missed their appointments shows commitment by the relevant authorities to 
ensure that patients are found and put back onto treatment.  This finding is 
supported in the literature by the European Union-funded tracer project (see section 
1.2.1) that showed that 65% of patients returned to the health facility when they were 
traced by tracer teams.   
The electronic tracking systems described in the literature are superior in 
comparison to the electronic tracking systems used in Waterberg District.  The 
electronic tracking system used in Waterberg District involves recording patients’ 
return dates into a computer while the electronic systems described in chapter 2 
involve more sophisticated use of technological devices.  In countries such as the 
United States, India, Zambia, Rwanda and Peru, the use of biometric devices and 
electronic medical records were found to rapidly identify patients who missed their 
clinic appointments and, by tracing, got them to return to the health facilities and 
subsequently reduced defaulter rates (refer to section 2.6.1.2).     
 
5.4 LIMITATIONS OF THE STUDY 
5.4.1 Limitation of the study sample 
Only 46 respondents out of 58 were available to complete the questionnaire, thus the 
response rate was low.  The researcher should have sent the questionnaire to the 12 
respondents who were not available on the day of the data collection to increase the 
response rate and the generalisability of the research findings.    
 
5.4.2 Limitations of the questionnaire 
Item seven of the questionnaire required respondents to indicate how they became 
aware that a person suspected of having tuberculosis or a patient on treatment did 
not arrive on his/her appointment date.  Item eleven asked respondents where they 
recorded patients’ return dates.  Both items excluded the green card as an option.  
Respondents who selected the green card did so under the “other” option.  Thus, the 
limitation was that the option of the green card as a tracking system was not included 
in the questionnaire.  This omission might have influenced the way the respondents 
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selected their responses.  If the green card was included as an option, more 
respondents might have selected it.  
In item 16 (an open-ended question), respondents were required to explain why they 
found the tracking system used in their facility effective or not.  The two respondents 
who indicated that the tracking system was not effective in identifying suspects 
and/or patients on treatment who missed a clinic appointment, did not understand 
the question and this was not picked up by the researcher when the questionnaires 
were collected.  The responses that they provided for the tracking system being 
ineffective were lack of transport, movement of patients and incorrect addresses 
provided by patients.  Upon analysis it became clear that the explanations provided 
were related to the health system’s inability to get the patients to return to the 
primary health care facilities to either start or continue with treatment and, thus, the 
defaulter rates were not due to the tracking system itself.   
 
5.4.3 Limitations of generalisability of the research findings 
This study was implemented in only one district (viz, Waterberg) in Limpopo 
Province.  Waterberg District is not necessarily representative of all districts in the 
province.  Secondly, not all the primary health care clinics in the Waterberg District 
responded to the questionnaire, thus, the response rate was low.  Thirdly, the 
number of responses was too small in some instances.  For example, the number of 
responses for the role of home-based carers to recall patients was too small to 
indicate if there was a significant difference between the facilities that used home-
based carers and those that did not use home-based carers.  The external validity 
(specifically issues of replication and representativeness) is questionable as it is not 
known if similar results will be obtained in other districts and other provinces in the 
country.      
The chosen data collection instrument, ie, the questionnaire may not have provided 
all the information necessary to draw sound conclusions in the study.  A combination 
of interviews and a questionnaire may have elicited more information and deeper 
responses than a questionnaire alone.  Furthermore, there was no verification of the 
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actual usage of the tracking systems used regarding the accuracy and consistency 
of the systems.  Thus, observation of the various tools to check the accuracy of the 
tracking system records may have yielded additional information and, thus, allowed 
for more sound conclusions to be made.      
 
5.5 CONTRIBUTIONS OF THE STUDY 
The role of tracking systems in reducing the tuberculosis defaulter rate in South 
Africa has not been studied and described.  This small-scale study, done in one 
district of Limpopo Province demonstrated the possibility of correlating the tracking 
systems in use, with the reported defaulter rates.  It also highlighted some aspects 
that impact on the defaulter rate, such as nurses making uninformed assumptions 
about the services rendered at the health facility.  This study can, thus, serve as a 
prototype for studies on a broader scale. 
 
The primary/direct contribution of the study is in terms of the clinical practice required 
to improve the nurses’ understanding of the tuberculosis defaulter rates in their 
health facilities.  If they fully understand the defaulter rates, they will better 
appreciate the role of the tracking systems in identifying patients with missed 
appointments and subsequently reduce the defaulter rates at their facilities.   
The secondary contribution of this study is to repeat the study in more provinces and 
more health districts to improve the tuberculosis treatment outcomes on a national 
scale.  The limitations of the study as described in section 5.7 can be addressed to 
ensure more reliable and valid findings in further studies. 
 
5.6 CONCLUSION 
This study aimed to demonstrate that an effective tracking system can reduce the 
defaulter rate amongst patients with tuberculosis.  Descriptive statistics found that 
every primary health care facility utilised a tracking system and that the tracking 
systems varied across the health facilities.  An appointment diary was used in 95.6% 
of facilities (N = 46), either on its own or in combination with other tools, to identify 
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people suspected of having tuberculosis and patients who missed their 
appointments.  The use of the blue folder, either on its own or in combination with 
other tracking systems, yielded the lowest defaulter rate.  The combined use of an 
appointment diary and blue folder facilitated the immediate awareness of missed 
appointments by patients.  Phoning patients as the first line of intervention for recall 
yielded the lowest mean defaulter rate.   
 
5.7 RECOMMENDATIONS  
Recommendations based on the findings of the study are made to the nurses 
responsible for tuberculosis services in the primary health care facilities in all the 
sub-districts in Waterberg District, the Tuberculosis Programme Coordinators in 
Waterberg District and for future research.   
 
5.7.1 Nurses managing the tuberculosis programme in health facilities in 
Waterberg District  
 
5.7.1.1 Reminding patients before-hand of their upcoming appointment 
This study has shown that over and above recording patients’ return dates; there is a 
need to remind patients suspected of having tuberculosis and those on treatment 
before-hand of their scheduled clinic appointment.  Possible ways in which patients 
can be reminded of their upcoming appointments are by a telephone call or a text 
message from the health care worker or by requesting the home-based carers 
and/or caregivers to visit the patients at their homes and/or places of work a day or 
two prior to the appointment.     
 
5.7.1.2 Use of multiple tools to track patients   
The study has shown that recording patients’ return dates only does not prevent 
patients from missing their clinic appointments and, thus, may not be enough to 
reduce defaulter rates.  To increase the rate of patients honouring their follow-up 
100 
 
appointments, ongoing counselling, education and empowerment of patients and 
their families must be included as part of patient care and support.  Recording their 
return dates in the appointment diary and blue folder, together with reminding them a 
day or two before their appointment will also contribute towards them honouring their 
appointments and, thus, reduce defaulter rates. 
 
5.7.2 District tuberculosis coordinators in Waterberg District  
The study has shown that health care workers in Waterberg District are unaware of 
the true tuberculosis defaulter rate in their health facilities and tend to underestimate 
these rates in their health facilities.  It is recommended that district tuberculosis 
coordinators implement the following steps to assist nurses who manage the 
tuberculosis programme in health facilities, and health facility managers to 
understand the defaulter rates in their facilities by: 
• generating and printing health facility tuberculosis reports from the ETR.Net; 
• presenting these health facility reports to the facility managers and nurses 
responsible for the tuberculosis programme in health facilities at least every 
quarter; 
• training the facility managers and nurses on the data elements and indicators 
contained in the health facility report; 
• training the facility managers and nurses on analysing and interpreting the 
data from the health facility reports to identify the facility’s strengths and 
weaknesses including analysis of the facility’s defaulter rate; 
• assisting the facility manager and nurse to develop targets for the tuberculosis 
programme including a target for the defaulter rate; 
• assisting the facility manager and nurse to identify intervention strategies to 
reduce the defaulter rate and/or maintain the defaulter rate if it is on or below 
the target of less than 5%; and  
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• reviewing the facility’s targets and actual performance at least on a quarterly 
basis. 
In so doing nurses managing patients with tuberculosis in primary health care 
facilities will be in a better position to understand how the correct use of tracking 
systems can contribute towards reducing tuberculosis defaulter rates.  
 
5.7.3 Future research 
This study described the tracking systems used to identify patients who missed their 
clinic appointments and found that nurses at primary health care facilities in 
Waterberg District record patients’ return dates in various tools to track their return 
visits.  Future research could explore the role of mobile phone technology including 
the use of text messages to remind patients before-hand of their scheduled 
appointment and after they missed their scheduled appointment, to get them to 
return to the health facility to either start or continue treatment.  Given the limitations 
of nurses and data capturers in ensuring valid data reports, future research needs to 
explore their knowledge and skills in ensuring the availability of valid and reliable 
tuberculosis data reports.   
 
5.8 CONCLUDING REMARKS  
Analysis of the data shows that recording patients’ return dates in the blue folder 
yielded the lowest defaulter rate in Waterberg District.  However, it is recommended 
in the literature that more than one system be used to track patients’ honouring their 
appointments. 
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ANNEXURE A 
Data use agreement with National Tuberculosis Programme to access data from 
the ETR.Net 
 
 
 
ANNEXURE B 
Questionnaire on tracking systems used for patients with Tuberculosis in 
Waterberg District 
Health facility:  _____________________ Health district:  ___________________  
Date of completing this questionnaire:  _________________________ 
Respondent’s professional qualification (example Professional Nurse):  _____________  
Please place a √ in the box corresponding to the answer you choose and provide your 
response in writing in the spaces provided for each of the questions below  
 
1. Please select the health facility that you currently work in   
    
  Clinic 
  Community Health Centre 
  Other     Specify ________________________ 
 
2. Please select the type of health facility that you work in  
 
  Urban 
  Rural 
  Semi rural 
 
3. How many patients with tuberculosis do you treat per month?    
 
    Less than 10 
  Between 11 and 20 
  Between 21 and 40 
  More than 40    specify ___________________ 
 4. On a monthly basis, how many persons, suspected of having tuberculosis, with a 
confirmed laboratory result, do not return to the clinic to start treatment?    
 
Less than 5% 
Between 5% and 10% 
More than 10% 
 
5. On a monthly basis, how many patients already on tuberculosis treatment do not 
return to the clinic for their follow-up appointment?   
Less than 5% 
  Between 5% and 10% 
  More than 10% 
 
6. From your experience with patients with tuberculosis, what are the most common 
reason/s for patients missing their clinic appointments? (You can select more than 1 
option) 
 
The patient did not realize that he/she had an appointment 
Inadequate information provided by health care workers about returning to 
the clinic 
  No money to return to the clinic 
  Lack of family support 
  Stigma 
  Other      
specify__________________________ 
 
 
 
 
7. How you identify tuberculosis suspects and patients on treatment who miss their 
clinic appointments?  In other words, how do you know that a tuberculosis suspect 
or patient on treatment did not arrive on his/her appointment date?   
 
I am not aware that patients do not arrive on their appointment dates 
 
  I keep an appointment diary 
 
  I use the blue folder as a reminder 
 
  Other, specify 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
__________________________________________________________ 
 
8. How long (in days) does it take you to realize that a tuberculosis suspect and/or 
patient on treatment did not arrive on his/her appointment date? 
I do not realize that a tuberculosis suspect and/or patient did not arrive on 
his/her appointment date 
Immediately (on the given appointment date) 
one day later 
two days later 
more than 2 days later  please specify________________ 
 
 
 
 
 
 
 
9. Do you give tuberculosis suspects dates to return to the clinic to start treatment?        
 
    Yes 
  No 
If no, please explain what you do to get patients to return to the clinic to start treatment. 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
__________________________________________________________ 
 
10. Do you give patients with tuberculosis, already on treatment, dates to return to the 
clinic for continuation of treatment? 
 
   Yes 
  No 
If no, please explain what you do to get patients to return to the clinic to continue 
treatment. 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 
 
 
 
 
 
 
 11. If you responded “Yes” to questions 9 and 10 above, how and where do you record 
these return dates? 
 
In an appointment diary 
  In the patient’s blue folder 
  Other, specify 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
__________________________________________________________ 
 
12. When did you start using this system of giving tuberculosis suspects and/or patients 
dates to return to the clinic? 
 
   In 2013 
  In 2012 
  In 2011 
  Other, please specify _________________________________________ 
 
13. The recording of tuberculosis suspects and patients with tuberculosis who do not 
arrive on their appointment dates at this health facility is done ….  
 
Manually only 
Electronically only 
Both manually and electronically 
 
  
14. What do you do when you realise that a tuberculosis suspect and/or patient with 
tuberculosis did not arrive on his/her appointment date? (You can select more than 1 
option).  
 
I phone the patient 
   
I inform the home based carers and/or caregivers 
   
  I ask the tracer team to contact the patient 
   
Other, specify 
 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
__________________________________________________________ 
  
15. Do you find the system that you currently use effective in identifying tuberculosis 
suspects and/or patients on treatment who miss a clinic appointment?   
 
Yes 
No 
 
16. Briefly explain your answer selected in question 15. 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 
 
17.  Does the tracking system used at your health facility contribute to reducing the 
tuberculosis defaulter rate?    
 
Yes 
No 
 
18. If you responded “Yes” to question 17, how do you think the tracking system 
contributes to reducing the tuberculosis defaulter rate?  
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
____________________________________________________ 
 
19. If you responded “No” to Question 17, how can the tracking system be improved to 
reduce the tuberculosis defaulter rate?   
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
_______________________________________________________ 
 
20. If you responded “No” to Question 17, what information or categories would you like 
included in the system that will assist in the reducing defaulter rates?   
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
_______________________________________________________ 
  
Thank you for your time and information.  
 ANNEXURE C  
Ethical Clearance Certificate from the Department of Health Studies University of 
South Africa 
ANNEXURE D 
Letter seeking permission from the Department of Health: Limpopo Province 
 
PO Box 31622 
Kyalami 
1684 
6 September 2012 
 
Dr H Hlope 
Provincial Manager: Tuberculosis Control Programme 
Limpopo Department of Health 
Limpopo Province 
 
Dear Dr Hlope 
 
Permission to conduct research on tracking systems for patients with 
Tuberculosis at health facilities in Waterberg District in Limpopo Province 
 
I am a student at the University of South Africa (UNISA) studying towards a Master’s 
Degree in Public Health.  I am required to complete a research report in a public health-
related field.   
The purpose of this study is to analyse the tracking systems that are used at health 
facilities in Waterberg District in Limpopo Province to identify patients with tuberculosis 
who miss a clinic appointment and to describe the effectiveness of these systems in 
reducing default amongst patients with tuberculosis. 
Data will be collected using a questionnaire in all primary health care clinics and 
community health centres in Waterberg District.  The questionnaire will be completed by 
health care workers from the health facilities who manage and treat patients with 
tuberculosis.   
The questionnaire will comprise twenty (20) questions with a combination of open-
ended and closed-ended questions.  The questionnaire will elicit information on missed 
appointments by patients with tuberculosis, the method/system of identifying patients 
who miss their appointment and the effectiveness of the existing system in reducing 
tuberculosis defaulter rates.   The questionnaire will take approximately thirty (30) 
minutes to complete.    
Neither the health facility nor the health care worker completing the questionnaire will be 
identified in the study and health care workers completing the questionnaire can opt out 
at any point in time (they will complete a consent form prior to completing the 
questionnaire).   
It is envisaged that the data will be collected between October and December of 2013. 
This study is significant because it will contribute towards improving the accuracy of the 
tuberculosis defaulter rate in the province and the country.  By analyzing the tracking 
systems that are currently used at health facilities in the province, the research study 
will identify the strengths and weaknesses of the systems and make recommendation 
for the implementation of the tracking system that is most effective in identifying 
potential defaulters and reducing tuberculosis defaulter rates.  The research study will 
therefore also involve analyzing the tuberculosis defaulter rates for each of the health 
facilities that will participate in the study.  Information on defaulter rates will be obtained 
from the electronic register (ie. the ETR.Net) from reports that will be generated at the 
National TB Control Programme Office (Research, Information, Monitoring, Evaluation 
and Surveillance Directorate).   
The researcher would like to request the following for the collection of data: 
1. Permission to attend the District Tuberculosis Control Programme meeting in 
Waterberg District to administer the questionnaire with nurses who manage the 
tuberculosis control programme at their respective health facilities.  The 
researcher will explain the purpose of the questionnaire before handing it to the 
nurses and will wait for the nurses to complete the questionnaire.  In this way, the 
researcher will be present to provide any clarity that may be required and once 
completed, will collect the questionnaire from the participants.   
2. If permission is granted to administer the questionnaire as planned, I would 
kindly request the dates of the next District Tuberculosis Control Programme 
meeting in Waterberg District. 
3.  Permission to conduct a pre test of the questionnaire in three health facilities 
from any other district except Waterberg that will not be included during the data 
collection for the research.  
The findings (including the recommendations) of the study will be discussed with you 
and the Provincial TB Control Programme in due course. 
If you have any queries, you can contact me on 079 875 0702. 
   
Thank you for your consideration and cooperation. 
 
I look forward to your response. 
 
Yours faithfully 
 
P  Somnath (Mrs)      
 
_________________________          
 Student Researcher 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ANNEXURE E 
Letter of approval:  Department of Health – Limpopo Province  
 ANNEXURE F 
Informed Consent letter for respondents 
STUDY TITLE:  AN ANLYSIS OF THE TRACKING SYSTMES USED FOR PATIENTS 
WITH TUBERCULOSIS IN LIMPOPO PROVINCE 
 
RESEARCHER: MRS PUSHPAKANTHI SOMNATH 
   Masters of Public Health – University of South Africa (UNISA) 
 
I am a student at UNISA, studying towards a Master’s Degree in Public Health.   I would 
like to conduct research on the tracking systems used for patients with tuberculosis in 
Limpopo Province. The study is important because by analyzing the tracking systems 
that are currently used at health facilities in the province, the research will identify the 
strengths and weaknesses of the systems and recommend the tracking system that is 
most effective in identifying defaulters and reducing tuberculosis defaulter rates.   
The study and its procedures have been approved by the appropriate authorities at 
UNISA and Limpopo Province’s Department of Health Office. 
You are requested to complete a questionnaire that will take approximately 30 minutes.  
The study procedures do not involve any risk or harm to you and your participation is 
voluntary.  Both you and your health facility will remain anonymous in this study and you 
have the choice of opting out of the study at any point in time.  You are free to ask the 
researcher for clarification regarding the questionnaire or about being a respondent.   
The completed questionnaire will be in safe keeping and will not be available for any 
purposes other than this research. 
I have read this consent form and voluntarily consent to participate in this study. 
 
________________________________ 
Participant’s signature  Date 
 
________________________________ 
Witness    Date 
(Researcher) 
